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PREFACE 



The unpublished Data Report Series is intended as a readily 
available source of basic data collected for lakes and watersheds 
in Ontario. These data were collected as part of the Acid 
Precipitation in Ontario Study. 

The Acid Precipitation in Ontario Study (1979 - present) was 
initiated, in part, to investigate the effects of the deposition 
of strong acids on aquatic and terrestrial ecosystems in Ontario. 
The primary findings of these studies have been and will continue 
to be published as reviewed papers and technical reports. 



ABSTRACT 

The effects O'f short -tem pH depressions on a^quatic biota are 
poorly documented. This data report presents the physical, 
chemical, and biological data from an acidification e^eriment 
conducted on the outflow of Lake 222 in the Experimental Lakes 
Area of Northwestern Ontario, an area not normally exposed to such 
pH depressions. Samples were also collected from a lake outflow 
that has experienced long-te'oi, artificial pH depression (Lake 223) 
and one that has not been impacted in any way (I^ke 224) • A 
detailed description of the methods for the collection of the 
biotic data is also included. 
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INTRODUCTIO'N 

Spring snownelt and acidic rainstonis cause short-term pH 
depressions to pH's as low as 4.0 in poorly buffered Canadian 
Shield streams ( Jeffries et al, 1979 i Scheider et al, 1979). Most 
aquatic organisms will not tolerate prolonged exposure to such low 
pH (Dillon et al, 1984), but very little quantitative data exist 
about the effects of short-term pH depressions on aquatic biota in 
Canada. A previous study (Pindeis and Coleman-Taylor, 1988) 
documented the effects of episodic pH depressions (4.8-4,2) on 
stream invertebrate communities in southern Ontario where these 
stresses commonly occur (LaZerte and Dillon, 1984) . Due to 
geographic location and low acidic deposition in northwestern 
Ontario (Dillon et al, 1984), the aquatic communities of the 
Experimental Lakes Area (ELA) are not nO'rmally exposed tO' such low 
'pK''s, This study was initiated to detemine the sensitivity of 
aquatic biota to short-term pH depressions in an area where severe 
hydrogen ion stress does not occur (ELA, near Kenora, Ont.)> In 
this manner we can assess what species, if any, have been 
eliminated due tO' acidification in south-central Ontario (Findeis 
and Coleman-Taylor, 1988) . Drift and benthic density, as well as 
various pH dependent chemical parameters were monitored. This 
report includes detailed methods as well as chemical and biological 
data collected for this study. 



STUDY SITE 



Lake 222 (93 44*W,49 41 »N) is a small 17.5 hectare lake 
located on the Canadian Shield in northwestern Ontario. Bedrock 

in. the area surrounding Lake 222 is precanbrlan granite overlain 
in some areas by thin glacial sand and gravel (Brunskill and 
Schindler, 1971) . Jack pine, black spruce and trembling aspen are 
the dominant tree species. The outflow of Lake 222 joins with Lake 
223 outflow 450 metres downstream of lAke 222 (Fig 1) . It 
continues through a series of lakes and rivers to the Winnipeg 
River and on into Hudson Bay. 

A 400 metre section of Lake 222 outflow was used for the 
experiments (Fig. 1) . Each experiment was divided into a 100 metre 
reference area and a 100 metre treatment area. Successive 
experiments were moved upstream 100 metres to a previously 
unimpacted section of stream. Due to the length of the stream, it 
was necessary for the reference area of experiments 1 and 2 to 
become the treatment areas of experiments 2 and 3 (Fig 1} . 



METHODS 

To determine what effect, if any, short-term acidification 
has on aquatic communities, reagent grade sulphuric and 

hydro'ChlO'ric acids were m,ixed and added to the stream, to achieve 
three different pH levels (pH 4.5, 4,0 and 5.0) for four day 
periods. pH levels were monitored regularly at a location 10 

metres downstream, of acid addition where complete mixing O'f acid 
and streamwater was assured. Water samples for chemical analysis 
were taken every 12 hours during acidification. Samples were 

collected from locations 2 metres upstream O'f acid addition (site 



A) , and at 15 (site B) , 30 (site C) , and 100 metres (site D) 
downstream of the acid drip point. Samples taken prior to acid 
addition were used to^ establish background cheiiist:ry values* 
Benthic core samples were collected before and after acid addition 
in both the acidification and reference areas to assess the impact 
of acidification. Drift samples from sites A, B, C and D were 
collected at 12 hour intervals prior to and during acid addition. 
Water temperatures (Fig. 2) were taken at 12 hour intervals using 
a Taylor max/min thermometer. Stream, discharge was dete'rmined 
using a Teledyne Gurley water current meter every 12 hours above 
site A and below site C for the duration of the experiments (Fig 
3). 

WATER CHEMISTRY 

Sulphuric and hydrochloric acids were added to the stream to 
achieve the desired pH depressions. Sulphates are the dominant 
anthropogenic source of acidic deposition (Lazerte and Dillon, 
1984) , and are the reason for the addition of sulphuric acid. 
Hydrochloric acid was added as a chemical tracer to evaluate the 
relative importance of cation exchange, Al dissolution, and 
groundwater dilution (Hall et al, 1987) . Speciation of Al was done 
to determine dominant fractions above and below acid addition. 
Inorganic monomeric fractions of Al are thought to be the toxic 
species to aquatic biota (Driscoll et al, 1980) . Methods used for 
the analysis O'f samples in M:in.istry o^f the Environment (MOE) labs 
are outlined in Locke and Scott (1986) , and the Ontario Ministry 
of the Environment Handbook of Analytical Methods for Environmental 
Samples (1983) . Tables 1 through 13 contain the chemistry results 
from the three experiments. 



BENTHIC SAMPLES 

Benthie samples ware collected using a cylindrical core 
sampler. The 0.0314 tc? sampler was placed into the stream bed to 
a depth of 0-15 cm depending on bottom type (see Hall et al, 1980) . 
Sediments were repeatedly hand agitated, and suspended organisms 
collected with a hand net until no more organisms were observed. 
Samples were preserved in 10% formalin. Numbers of insects were 
multiplied by 31.8 to convert to number of insects per square 
metre . 

An optimal impact study design (Green, 1979) was used to 
determine what effect, if any, short-term acidification has on 
aquatic communities. Each of the three experiments was divided 
into a 100 metre reference area and a 100 metre acidification area. 
Approximately twenty core samples were collected from each section 
prior to (pretreatment) and immediately after acidification (post 
treatment) . Since the reference area of each experiment became the 
acidificatio'n area of the next experiment, samples collected in 
these areas were used in both experiments. Therefore, some cores 
in the detailed tables (25 and 27, 28 and 30) and in the stimmary 
tables (16 and 18, 19 and 21) are the same. 

Where possible, samples from different areas unaffected by 
the influence of acid addition were co'mbined. The detailed 
pretreatment data tables from each experiment (Tables 24, 27 and 
30) have been combined. As well, sunmary tables from these areas 
(Tables 15, 18 and 21) have been combined. To increase sample size 
of the post treatment reference areas, samples were combined with 
the pretreatment samples from the same area (Detailed tables 24 and 
25, 27 and 28, 30 and 31? Summary tables 15 and 16, 18 and 19, 21 
and 22) . 



Banthic samples were taken from two other lake outflows* :Lake 
223 has been artificially acidified since 1976 and was being held 
at pH 5.0 - 5,1 in 1983 ( France, 1987), Lake 224 and its outflow 
were not acidified. The benthic data collected at these sites will 
be used to naka comparisons between a stream showing effects O'f 
short- tern acidification fi days) , a stream showing effects of 
long-term acidification (4 to 5 years) and one that shows no 
acidification effects . 

All benthic data from 'Lake 222 outflow can be found in tables 

15 through 32. Benthic data from. Lakes 223 and 224 outflows is 

contained in tables 41 tO' 44. 

DRIFT STUDIES 

Drift nets, consisiting of a 3/4 inch acrylonltrile-butadiene- 
styrene (ABS) frame and 273 m,icron Mitex screen (Waters, 1962), 
were placed from bank tO' bank at sites A, B, C and D, A 
rectangular wooden block, covered with the same mesh size used for 
the drift nets, was placed 100 metres upstream, of site ,A to preve,nt 
invert e,bra,tes from, drifting intO' the study area. ,A similar block 
was placed 2 metres below the acid, drip point, to prevent, the, 
organisms exposed to lower pH levels from being collected at site 
B. Two days before the completion of each experiment, the upstream 
block was replaced, by drift nets to collect pretreatment data for 
the next experiment. 

The nets were emptied at 12 hour intervals 2 days prior to, 
and 4 days during each experiment. 'Two - 12 hour sam,ples were 
combined at each site to give 24 hour estimates. Invertebrate 

drift at each station was converted to n,umbe,rs/100mV'da,y 

C numbers/ 100m,V day = n/Q(x/y) where n = number of organisms 

collected, Q = discharge in, litres/ second, x = number of seco:nds 



in one day and y - number of litres in 100 cubic inetres) . A 
summary of the drift numbers is located in Tables 33 through 40. 



INVERTEBRATl SUBSMIPLING PROGEDURl 



In the laboratory, bottom and drift samples were washed 
through a Stewart elutriator (1975) • Cased caddisflies and 
molluscs were picked from the residual gravel. Elutriated samples 
from each station were thoroughly mixed and washed through a series 
of graduated sieves (0.6 - 0.1 mm aperture size) to remove the 
larger pieces of organic debris. Organisms retained by the 0.6 mm 
mesh were counted individually. 

The remaining fine materials were mixed well in 1 L of water 
and allowed to settle in a circular sieve with a mesh size of 0.01 
imn. When the material had drained well it was divided into 
quarters with a cross-shaped partition made to fit snugly into the 
sieve. If necessary, a further 1/4 subsample was taken by the same 
method. Both the larger specimens and those in the subsamples were 
examined microscopically, identified, (Merritt and Cummins, 1984) 
and counted. 
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n0URE 1. LOCATION OF STUDY SITE AND SAMPUN6 SITES. 
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FIGURE 2. MEAN AND RANOE OF DAILY WATER UMPERATURES. 
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FIGURE 3. MEAN OF UPSTREAM AND DOWNSTRPytl DISCHARGES. 
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Table 1. Abbreviations, descriptions and units of measure 

for water chemistry parameters. 

Abbreviation Description Reported units 



pR dimensionless 

Alk Total inflection point alkalinity mg/L as CaCOj 

Ca Calcium mg/L 

Mg Magnesium •' 

Na Sodium * 

K Potassium * 

H^SiOj Silicates as Si " 

CI Chloride ■ 

SO4 Sulphate mg/L as SO4 

DOC Dissolved organic carbon " 

Die Dissolved inorganic carbon * 

NH4-N Ammonium ug/L as 1 

N03-N Nitrate and nitrite " 

F Fluoride ug/L 

FF Free fluoride •* 

Al Total aluminum >» 

Al 1 Inorganic monomeric aluminum " 

Al 2 Total monomeric altuninum " 

Fe Iron mg/L 

Mn Manganese " 

Zn Zinc ** 

Cond23 Conductivity (at 23*' C) uS/cm 

Cond25 Conductivity (at 25° C) " 

P Total phosphorus ug/L 

As Arsenic mg/L 

Cd Cadmium " 

Co Cobalt " 

Ni Nickel »» 

Pb Lead « 

Cu Copper *' 

Cr Chromium " 



Symbols used to indicate values below detection limits, 



*** <.003 mg/L 
** <.0002 mg/L 

*'■ <.001 mg/L 



!i,We 2. CleiiiBtry results froi site I ( reference area) of eiperlieat 1 (pi leprenBel to 1.5) 
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830 


32.0 


34.0 


11 


- 


- 


- 


- 


- 


Reference 


Hay 16 


2100 


$5.0 


35.5 


8 


«■ 


■M: 


m m 


» • 


* 




Hay 17 


900 


35.0 


35.5 


8 


- 


- 


- 


- 


- 




Hay 17 


2000 


37.0 


36.5 


9 


1 


%i 


« 0.001 


m 0,002 


DJOl 




Hay 18 


800 


36.0 


35.5 


8 


- 


w 


«R m- 


as ■ 


* 




Hay 18 


2000 


- 


38.5 


8 


- 


- 


- 


- 


- 




Hay 19 


800 


- 


35.0 


7 


- 


- 


• 


- 


- 




Hay 19 


2000 


32,0 


37.0 


9 


t 


It 


« 0.001 


m 0.002 


0.001 




Kay 20 


800 


31.0 


36,0 


9 


- 


- 


- 


- 


^ 


HEA» 






34.3 


36.2 


8 


t 


n 


* 0.001 


«*» 0.002 


0.001 


S,D. 






2.1 


1.1 


1 


- 


- 


- 0.000 


- 0.000 


0.000 



13 



Table 3. Obtiietry restilte froi site 6 (treatient area) of eiperiiest \ (pH depreBsed to 4.5). 





date 


tile 


pi Alk 


Ca 


Is 


la 


1 


CI 


SI03 


S04 


MC 


MC 








nil 


ig/L 


ig/Ii 


Ig/L 


ig/L 


ig/L 


ig/L 


ig/L 


ig/L 
6.9 


Ig/L 


Pretreatient 


Hay ie/83 


830 


6.82 10.78 


3.9 


0.84 


1.30 


0.18 


0.30 


2,33 


3.15 


212 
























:::::::: 




Treatieat 


Hay 16 


2100 


4.30 -2.60 


3.9 


0.86 


1.15 


0.60 


5.26 


2.28 


9.40 


7.3 


182 




Hay 11 


900 


4.45 -1.80 


4.5 


0.94 


1.10 


0.60 


4.20 


2.29 


10.59 


7.1 


174 




Hay n 


2000 


4.24 -3.00 


4.6 


0.94 


1.10 


0.12 


0.97 


2.35 


16.03 


7.4 


181 




Hay 18 


80li 


1.41 -l.M 


3.4 


1.94 


1.11 


0.12 


1.19 


2.34 


14.80 


1.4 


111 




Hay 18 


2001^ 


4.30 -2. SO 


4.5 


i.ii 


!.» 


1.51 


0.84 


2.34 


15.55 


7.2 


181 




lay le 


800 


4.41 -1.90 


4.5 


0.94 


1.20 


0.66 


0.51 


2,38 


15.40 


7.1 


111 




Hay IS 


2000 


4.30 -2.80 


4.3 


0.98 


1.05 


0.50 


0.44 


2.35 


15.76 


7.2 


199 




Hay 20 


800 


4.48 -1.80 


4.0 


1.00 


1.00 


0.54 


0.45 


2.37 


15.43 


7.1 


212 


HEAR 






4.36 -2.30 


4.2 


0.95 


1.09 


0.55 


1.65 


2.34 


14.12 


7.2 


190 


S.D. 






0.08 0.47 


0.4 


0.04 


0.06 


0.04 


1.81 


0.03 


2.42 


0.1 


11 






























date 


tiie 


MI4-I 103-1 


II 


1 


il 


11 1 


il2 


ie 


Id 


In 










ii/i nil 


mii 


iig/L 


8g/L 


mil 


nil 


ig/L 


ig/L 


nil 




PretreatiiBt 


Hay 16 
May 16 


830 
2100 


0.016 0.030 
0.020 0.02S 


38 
39 


37.1 
37.4 


48 
49 


7.0 
8.0 


9 
22 


0.505 
0.505 


0.038 
0.041 


ttt 




Treatient 


ttt 






Hay 17 


900 


0.028 0.025 


41 


37.0 


45 


13.0 


18 


0.430 


0.037 


ttt 






Hay 17 


2000 


0.024 0.020 


36 


41.0 


54 


14.0 


24 


0.640 


0.D4S 


ttt 






Hay IS 


800 


0.02D 0.020 


40 


39.1 


48 


I.i 


II 


1.550 


0.0'3I 


ttt 






lay 11 


2000 


0,020 0.020 


41 


38.1 


53 


8.0 


18 


0.550 


0.011 


ttt 






Hay 19 


800 


0.018 0.025 


41 


36.8 


200 


7.0 


18 


0.505 


0.035 


ttt 






Hay 19 


2000 


0.018 0.010 


41 


38.0 


50 


8.0 


19 


0.515 


0.037 


ttt 






Hay 20 


800 


0.018 0.015 


42 


37.0 


46 


6.0 


17 


0.520 


0,037 


ttt 




HEiH 






0.021 0.020 


40 


38.2 


68 


8.9 


19 


0.527 


0.038 


ttt 




S.D, 






0.003 0,005 


2 


1.4 


50 


2.8 


3 


0.055 


0.004 


ttt 
































date 


tiie 


Ofid23 Coi;il25 


P 


is 


Ci 


Co 


It 


PI 


Cq 


Cr 










uS/ci iiS/ci 


ig/L 


Ig/L 


Ig/L 


ig/L 


■g/L 


ig/L 


ig/L 


ig/L 












:rz:x:i 


















Pretreatient 


Hay 16 


830 


33.5 35.0 


10 


- 


- 


- 


- 


- 


- 


- 






























Treatieat 


Hay 16 


2100 


51.0 59.5 


9 


- 


- 


• 


- 


- 


- 


- 






Hay 17 


900 


55.0 56.5 


8 


- 


.^, 


- 


- 


- 


- 


- 






lay 17 


2000 


65.5 64.0 


11 


,- 


-, 


- 


- 


*r 


- 


- 






lay 18 


80'0 


18.0 H.I 


9 


- 


■m^ 


m 


- 


- 


'- 


. 






lay 18 


mm 


- 60.0' 


1 


- 


■^r 


» 


- 


- 


- 


. 






lay 11 


800 


- 55.0 


8 


- 


- 


- 


- 


- 


- 


- 






Hay 19 


2000 


54.0 62.0 


10 


t 


n 


t 


t 


ttt 


t 


t 






Hay 20 


800 


50.0 58.0 


8 


- 


- 


- 


- 


- 


- 


- 




HIAN 






56.9 58.9 


9 


1 


«t 


t 


t 


ttt 


t 


t 




SJ. 






4.8 2.9 


1 


- 


- 


- 


- 


- 


- 


- 
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Table I. Cheilstry results froi site C {treatieot area] of eifefiieot 1 fpE depressed to 4.5) 
date tlie pH 



ilk Ca Hi Ma I CI SI03 S04 DOC DIC 
ig/L ig/L ig/L ig/L i|/L ig/L ig/L ig/l ig/L ig/L 



FretreatieBt May 16/83 830 6.86 11.18 3.9 0.68 1.30 0.56 0.30 2.34 2.1 



7.0 219 



Treatient 



lEii 
S.D, 




Pretreatient 



Treat lest 



date 


tiie RB4-li 
tt|/L 


N03-I If 
ug/L ug/L 


f Al il 1 &1 2 Fe 

ug/L ug/L ug/L Qg/L Ig/L 


Ig/L 


In 
Ig/L 




Hay 16 


830 0.016 


0.030 38 


36.7 44 1.0 8 0.470 


0.031 


II* 





i-IAl 

S.I). 



Hay 16 


2100 


0.020 


0J25 


38 


36.5 


4? 


11. 


23 


0.460 


0.040 




May IT 


900 


0.022 


0.025 


40 


3T.4 


48 


8.0 


20 


0.460 


0.041 




May n 


2000 


0.022 


0.025 


36 


40.6 


55 


11.0 


25 


0.620 


0.048 




Hay 16 


800 


0.020 


0.025 


40 


40.8 


51 


8.0 


20 


0.571 


0.042 




Hay 18 


2000 


0.020 


0.020 


41 


39.6 


44 


15.0 


25 


0.560 


0.036 




Hay 19 


800 


0.018 


0.025 


41 


38.3 


52 


8.0 


22 


0.530 


0.040 




May 19 


2000 


0.016 


0.010 


43 


39.7 


52 


7.0 


21 


0.565 


0.039 




May 20 


800 


0.018 


0.015 


46 


36.2 


50 


7.0 


19 


0.515 


0.038 








0.020 


0.021 


41 


38.9 


50 


10.3 


22 


0.531 


0.040 


ttt 






o.ooz 


0.005 


3 


L5 


3 


3.9 


2 


0.052 


0.003 


0.0 



date tiie CoDd23 CoDd25 F As Cd Co Hi Pb Cu Cr 
uS/ci qS/ci ug/L Ig/L Ig/L ig/L ig/L ig/L ig/L ig/L 



Pretreatieflt 


Hay 16 


830 


33.0 


34.5 


10 


Treatieat 


May 16 


2100 


58.0 


58.5 


9 




Hay 17 


900 


IS.O 


56.5 


9 




Hay 1? 


2000 


61.0 


60.0 


9 




May 18 


800 


58.0 


57.0 


9 




Hay 18 


2000 


- 


61.0 


9 




Hay 19 


800 


- 


57.0 


8 




Hay 19 


2000 


54.0 


62.0 


11 




May 20 


800 


50.0 


58.0 


8 


il&l 






56.2 


56.8 


9 


S.D. 






3.5 


1.9 


1 



It 



II 



It 



t 0.003 0.004 0.003 0. 



Ill 



ttt 



15 



Table 5. Gheiistry resolts froi Bite D (treatieflt area) of eiperiient 1 (pE depressed to 4.5). 



date tine 



ilk 



Ca 
ig/I. 



Ig 
Hil 



Ig/L 



I 
ig/L 



CI 
Ig/L 



SI03 
■g/L 



S04 
■g/L 



DOC 
Ig/L 



PIC 
■g/L 



Pretreati 


gat Hay 15/83 


1500 


f.94 


10.77 


3.7 


0.90 


1.35 


0.56 


0.30 


2.35 


3.43 


7.0 


210 




Kay 16 


830 


8.90 


11.00 


3.9 


0.84 


1.20 


0.56 


0.30 


2.31 


3.05 


7.1 


214 


Treatment 


Hay 16 


2100 


4.39 


-2.20 


4.0 


0.94 


1.20 


0.12 


5.50 


4.10 


9.27 


7.0 


158 




May 1? 


900 


4.56 


-1.40 


4.0 


0.92 


1.26 


0.58 


4.14 


2.36 


10.49 


7.3 


163 




Hay 17 


2000 


4.34 


-2.30 


4.3 


0.90 


1.10 


0.52 


0.99 


2.34 


14.96 


7.3 


163 




Hay 18 


800 


4.43 


-1.70 


4.0 


0.92 


1.15 


0.54 


0.64 


2.36 


14.98 


7.1 


165 




May 18 


2000 


4.31 


-2.10 


3.7 


0.90 


1.00 


0.58 


0.53 


2.35 


15.42 


7.4 


165 




Hay 19 


800 


4.49 


-1.60 


4.4 


0.94 


1.10 


0.54 


0.55 


2.39 


15.29 


7.0 


171 




Kay 19 


2000 


4.36 


-2.40 


3.6 


0.94 


0.85 


0.50 


0.48 


2.36 


15.69 


7.1 


181 




Hay 20 


800 


4.50 


-1.70 


3.9 


0.96 


1.00 


0.54 


0.41 


2.36 


15.30 


7.0 


179 


HEAH 






4.43 


-1.93 


4.0 


0.93 


1.08 


0.55 


1.68 


2.58 


13.93 


7.2 


169 


S.l. 






IJI 


0.35 


0.3 


0.02 


0.12 


0.04 


1.85 


0.58 


2.37 


0.2 


10 




date 


tiae 


mi-fi 


103-1} 


!F 


1 


M 


a 1 


Al 2 


!e 


Kb 


U 










ttl/L 


ug/L 


ug/L 


ug/L 


ug/L 


sg/L 


ug/L 


il/L 


■g/L 


■g/L 





Pretreatient 



Treataest 



HEAp 

SJ. 



Pretreatient 



Treatieit 



HEAK 
SJ. 



Hay 15 


1500 


0.022 


0.030 


43 


38.5 


62 


1.1 


6 


0.565 


0.042 




Hay 16 


830 


0.016 


0.030 


38 


36.7 


46 


1.0 


7 


0.550 


0.042 




Kay 16 


2100 


0.022 


0.025 


39 


36.1 


69 


6.0 


24 


0.480 


0.048 




May 1? 


900 


0.036 


0.030 


41 


31.0 


48 


1.0 


31 


1.535 


0.049 




Kay 17 


2000 


0.022 


0.025 


37 


41.5 


58 


12.0 


24 


0.620 


0.048 




Kay 18 


800 


0.020 


0.025 


40 


40.2 


51 


10.0 


21 


0.520 


0.045 




Hay 18 


2000 


O.O20 


0.020 


40 


39.5 


55 


10.0 


24 


0.571 


0.048 




Hay 19 


800 


0.018 


0.025 


41 


36.4 


52 


6.0 


22 


0.500 


0.043 




Hay 19 


2000 


0.018 


0.010 


42 


38.8 


49 


7.0 


20 


0.535 


0.046 




Hay 20 


800 


0.018 


0.020 


43 


36.5 


49 


5.0 


19 


0.520 


0.045 








0,022 


0.023 


40.1 


36.1 


54 


7.8 


23 


0.535 


0.047 


til 






IJM 


1.00^6 


1.8 


1.7 


7 


2.4 


3 


0.041 


0.002 


0.0 



date 


ti^e Cood23 CoBd25 P. As 
ttS/ci uS/ci ag/L ■g/L 


Cd Co Hi 
■g/L ■g/L Ig/L 


Pb 

■g/L 


Cu Cr 
■g/L ag/L 


Hay 15 
Hay 16 


1500 33.5 35.0 10 
830 33.0 34.5 13 


1 IK 
f |i 1 
1 1 II 


- 


1 1 II 

1 1 1 



lay II 
Kay 17 
Hay 17 
Hay 16 
Hay 18 
Hay 19 
Hay 18 
Kay 20 



2100 



2000 



§1.0 


'57.5 


10 


52.0 


62.6 


10 


60.0 


69.0 


9 


58.0 


57.0 


10 


- 


59.0 


10 


- 


56.0 


8 


53.0 


61.0 


9 


49.0 


56.0 


9 


54.8 


5? 'J 


i.l 


3.8 


2.4 


0.7 



II 



* 0.001 m 



III 



I 1.001 






III 
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Table 6. Chiiistry resulte froi site I (refereace area) of eiperiient 2 (pH depreseed to 4,0). 



date tiie pi 



ilk Ca Mg la K CI SI03 S04 DOC DlC 
ig/Ii U/L Ig/L Ig/L Ig/L ig/l if/I' U/L Ig/L ig/L 



Pretreatieat 



iefereice 



MEAM 
S.D. 



MKAD 

S.D. 



Iietreitieit 
Referesce 



S.D, 



date tiie HI4-H H03-R If F Al Al 1 Al 2 Fe Hn In 

Qg/L ug/L Qg/L ug/L Bg/L ug/L ng/L ig/L ig/L ig/L 



Pretreatieit 


Hay 15 


1500 




May 10 


iOO 


Beference 


May 20 


2000 




Hay 21 


800 




Hay 21 


2000 




May 22 


800 




May 22 


2000 




Hay 23 


800 




Hay 2S 


2000 




May 14 


soo 



0.014 


0,025 


40.0 


38,6 


41 


0.020 


0,020 


41.0 


3T.0 


42 








0.024 


0,010 


44.0 


38.8 


42 


0,016 


0.015 


44,0 


39.0 


45 


0,022 


0.010 


45,0 


43.2 


40 


0.016 


0,015 


43,0 


37.1 


44 


0.024 


0.010 


45.0 


40.6 


39 


0.014 


0.015 


44.5 


38.9 


37 


0.022 


0.010 


58.0 


39.2 


41 


O.ilO 


0'.010 


52.0 


37,5 


38 


0.019 


0.012 


46.9 


39.3 


41 


0,005 


0.002 


4.9 


1.8 


3 



1.1 



0.520 0.039 
0.520 0.037 



1.1 
1.1 
1.1 
1,0 
1.1 
1.1 
Ll 
1,1 



0.560 
0.495 
Q.S20 
0.480 
0.455 
0.500 
0.470 
0.415 



0.042 
0.031 
0.034 
0.032 
0.026 
0.039 
0.028 
0.032 



tit 

til 

III 
til 
lit 
III 
III 
lit 
tit 
tit 



1.1 
0.0 



0.492 0.033 
0.033 0.005 



itt 

0.0 



Hay 20 
Hay 21 
Hay 21 
Hay 22 
Hay 22 
May 23 
May 13 
lay 14 



2000 



2000 



2000 



2000 



34.0 
34.5 
25.0 
25.0 
35.5 
36.5 

31.2 

31.4 
4.3 



35.5 
36.0 
33.5 
33.5 
32. 
33.0 
32 ',5 
34.5 

33.8 
1.3 



» tl t 0.004 Ml 0.005 I 



t It t t lit 0".'002 I 



It 



* m 0.004 
- 0.001 



May 11/83 


1500 


6.93 


10.71 


3.9 


6.86 


1.30 


0.S4 


0.30 


2.31 


3.12 


7.2 


208 


May 20 


800 


1.12 


11.05 


3.0 


0.84 


0.95 


0.54 


0.30 


2.36 


2.73 


7.1 


225 


May 10 


2000 


1.93 


10.66 


3.0 


0.82 


1.20 


0.50 


0,32 


2.25 


3.08 


T.2 


236 


May 21 


800 


6.90 


10.96 


3.0 


0.80 


1.20 


0.58 


0,31 


2.30 


2.89 


7.3 


249 


Hay 21 


2000 


6.82 


10.28 


3.5 


0.84 


1.25 


0.12 


0.27 


2,23 


2.98 


7.0 


216 


Hay 22 


800 


6.91 


11.09 


3.2 


0,86 


1.20 


0.48 


0.26 


2.25 


19.36 


7.1 


234 


Hay 22 


2000 


6.91 


10.33 


2.9 


0.76 


1.20 


0.52 


0.30 


2.27 


3.02 


7.2 


203 


Hay 23 


800 


6.87 


10.64 


2.9 


0.80 


1.00 


0.48 


0.30 


2.30 


2.99 


7.0 


212 


May 23 


2000 


6.86 


10.08 


3.3 


0.82 


1.20 


0.56 


0.35 


2.20 


2.91 


7.3 


215 


May 24 


800 


6.80 


10.17 


3.3 


0,16 


1,15 


0.51 


0.3Z 


1.12 


2.90 


7.2 


227 






6.88 


10.63 


3.1 


0.82 


1.18 


0,51 


0.30 


2.25 


5.02 


7.2 


224 






0.04 


0.34 


0.2 


0.03 


0.07 


0.03 


0.03 


0.03 


5.42 


0.1 


14 



date 


tiie CoBd23 CoBd25 
dS/gi uS/ci 


F As 
ug/L Ig/L 


Cd Co 11 
Ig/L Ig/L Ig/L 


n Cu Cr 
Ig/L Ig/L Ig/L 


Mai 15 

lay 20 


1500 32.5 34 '.0 
800 32.0 36.0 


10 
7 1 


tt t t 


III 1 iJOl 



17 



lie 7. Chfiiistry reeuits 


froi Bita B (treatienl 


t area) of eiperiieiit 2 (pi depressed to 1.0). 












;j----;' 
















diti 


lite |1 Ml 


Ca 


if 


Ma 


I 


CI SICI3 S04 


IOC 


Die 






■f/L 


Mil 


■g/L 


ig/L 


ig/£ 


Ig/L Ig/L ig/L 


Ig/L 


ig/L 


PretreatieDt 


Ha? 20/83 


800 8.88 10.83 


3.7 


1.00 


1.10 


0.54 


0.30 2.38 2.73 


7.0 


225 




:::-::;"" 




":::::: 














Treatient 


Hay 20 


2000 3.10 -6.80 


4.4 


1.04 


1.30 


0.52 


0.33 2.28 20.43 


7.4 


202 




Hay 21 


500 3.99 -6.00 


4.5 


1.04 


1.25 


0.48 


0.35 2.34 20.11 


7.3 


210 




May 11 


2000 I.II -8.30 


4.8 


1.01 


1.20 


0.54 


0.30 2.26 21.41 


7.2 


190 




lay II 


ill 3.18 -5.10 


4:9 


I.II 


1.20 


1.12 


1.31 2.21 2.95 


1.2 


221 




Ity 22 


2001 3.98 -6.30 


4.5 


i.ie 


1.20 


1.11 


0.31 1.28 19.66 


7.4 


184 




May 23 


800 4.14 -3.80 


4.0 


1.01 


1.05 


0.50 


0.30 2.33 17.71 


T.l 


lis 




Kay 23 


2000 3.98 -5.30 


4.4 


1.00 


1.10 


0.54 


0.31 2.20 18.08 


7.4 


191 




Hay 24 


800 3.98 -5.30 


4.3 


1.04 


1.10 


0.56 


0.32 2.23 18.79 


7.2 


209 


tfsy 




J.97 -5.90 


4.5 


1.02 


1.18 


0.52 


0.31 2.27 17.40 


7.3 


201 


S.D. 




0.01 1.23 


0.3 


0.02 


0.08 


0.82 


0.02 0.04 5.58 


0.1 


12 










._..__.. 














iatt 


lite 114-1 M03-K 


II 


f 


il 


il 1 


it 2 le Ki 


11 








if/L ug/l 


ii/l 


Qg/L 


iig/L 


ig/L 


ug/L Ig/L Ig/L 


ig/L 
























Pretreatient 


Hay 20 


800 0.020 0.015 


42 


36.6 


42 


l.l 


4 0.515 0.036 


t«* 
























TreatieDt 


May 21 


2000 0.020 0.010 


38 


39.9 


36 


1.1 


15 0.640 0.070 


tt% 






May 21 


500 O.OIS 0.015 


41 


38.0 


45 


2.0 


10 0.571 0.059 


%%% 






May 22 


2000 0.018 0.010 


45 


36.4 


54 


1.1 


11 0.505 0.036 


tit 






May 22 


800 0.016 0.015 


1? 


31.1 


44 


1.0 


21 0.490 0.039 


ttl 






May 23 


2000 0.014 0.015 


45 


38.5 


43 


4.0 


11 0.505 1.033 


It* 






Kay 23 


800 0.012 0.015 


46 


39.6 


42 


2.0 


10 0.450 0.033 


III 






Hay 24 


2000 0.014 0.010 


53 


37.6 


45 


5.0 


13 0,455 0.032 


III 






Kay 24 


800 0.010 0.010 


48 


34.4 


45 


8.0 


13 0.465 0.035 


II* 




lilAii 




0.015 0.013 


45 


37.9 


44 


3.0 


13 0.510 0.042 


III 




S.D. 




0.003 0.002 


4 


1.7 


5 


2.3 


3 0.061 0.013 


0.0 


























date- 


tile tmit^ C0B1I25 


f 


Is 


Cd 


C© 


Ki PI Ci 


Cr 








uE/ci uS/ci 


nil 


■g/L 


Ig/L 


nil 


Ig/L Ig/L Ig/L 


ig/L 
























Pretreatiant 


May 20 


800 32.0 36.0 


8 


t 


1* 


% 


» »»* 0.DO2 


0.002 
























Treatie&t 


Kay 21 


2000 86.0 89.0 


12 


- 


- 


" 


- 


- 






Hay 21 


500 83.0 86.0 


11 


* 


- 


- 


- "« * 


^ 






Hay 22 


2000 76.0 100.0 


10 


t 


n 


% 


» t%% 0.002 


0.001 






III 22 


800 64.0 85.1 


1 


- 


- 


- 


- 


- 






lay 23 


2009 84.1 16.0 


8 


- 


^ 


w 


m. BNf- -1 


- 






Kay 21 


800 76.0 69.0 


8 


- 


- 


- 


- 


- 






Hay 24 


2000 66.0 76.0 


9 


1 


t« 


t 


« «« 0.001 


1 






Hay 24 


800 68.0 75.0 


8 


- 


- 


- 


- 


- 




tm 




75.4 82.0 


9 


1 


%t 


% 


« %t% 0.002 


1 




S.D. 




8.0 9.3 


1 


* 


- 


- 


- 0.001 


- 
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Table L Cheiletrjr resalti froi site C (treatient area) of tiperlieDt 2 (pH depreseed to 4.0). 

































date 


tiie 


pH 


ilk 


Ca 


Hi 


Ha 


I 


CI 


SI03 


S04 


DOC 


OIC 










ig/L 


il/L 


ig/L 


Ig/L 


Ig/L 


ig/L 


if/L 


ig/L 


Ig/L 


Ig/L 


PretreatMBt 


Bar 26/83 


800 


e.89 


10.92 


3.5 


0.92 


1.05 


0.54 


0.30 


2.37 


2.73 


7.0 


243 


freitieQl 


III 21 


2000 


1.42 


-2.10 


3.8 


0.94 


1.21 


0.14 


01.32 


2.25 


15.54 


1.3 


21? 




Ui 21 


800 


3.91 


-6.00 


1.9 


0.96 


1.25 


0.10 


0.35 


2.34 


20.07 


7.3 


217 




Hay 21 


2000 


3.80 


-8.10 


4.0 


0.92 


1.15 


0.52 


0.29 


2.25 


20.81 


7.2 


190 




Ha? 22 


800 


3.98 


-5.50 


4.1 


0.96 


1.25 


0.52 


0.31 


2.29 


19.29 


7.2 


199 




til 22 


2000 


3.17 


-5.80 


3.7 


0.90 


1.20 


0.52 


0.30 


2.28 


19.22 


7.3 


179 




887 23 


800 


4.12 


-3.90 


3.5 


0.96 


1.10 


0.48 


0.32 


2.31 


17.37 


7.1 


198 




la? 23 


2000 


4.00 


-4.90 


3.5 


0.90 


1.10 


0.58 


0.30 


2.21 


18.08 


7.4 


178 




Ha? 24 


800 


3.99 


-5.00 


3.8 


0.94 


1.15 


0.18 


0.32 


2.23 


18.82 


7.2 


202 


ilii 






4.03 


-5.15 


3.8 


1.94 


1.18 


l.ll 


0.31 


2.27 


18.65 


7.3 


196 


S.D. 






0.11 


1.64 


0.2 


0.02 


0.06 


0.03 


0.02 


0.04 


1.54 


0.1 


13 




date 


tiie 


HI4-R 


H03-H 


If 


! 


il 


il 1 


il 2 


Fe 


Ho 


U 










ttl/L 


ug/L 


ag/L 


ui/L 
36.8 


Qg/L 
46 


ag/L 
1.1 


Bg/L 

5 


Ig/L 
0.515 


ig/L 
0.035 


il/L 
ttt 




PretreatieBt 


Hay 20 


800 


0.018 


0.015 


42 














Treatient 


Mar 21 


2000 


0.016 


8.115 


41 


38.1 


61 


4.0 


18 


- 


- 


ttt 






lay 21 


800 


0.016 


0.015 


43 


38.0 


46 


4.0 


11 


0.515 


0.045 


ttt 






lay 22 


2000 


0.016 


0.010 


42 


37.5 


45 


2.0 


13 


0.515 


0.045 


ttt 






Hay 22 


800 


0.016 


0.010 


45 


37.3 


45 


1.0 


15 


0.490 


0.043 


ttt 






Hay 23 


2000 


0.014 


0.015 


45 


39.0 


48 


4.0 


15 


0.520 


0.040 


ttt 






Hay 23 


800 


0.014 


0.015 


46 


39.5 


45 


3.0 


11 


0.475 


0.039 


ttt 






May 24 


2000 


0.016 


O.OIO 


57 


37.6 


45 


4.0 


14 


0.475 


0.040 


ttt 






May 24 


800 


0.012 


0.010 


49 


34.0 


51 


6.0 


16 


0.450 


0.039 


ttt 




iUi 






1.015 


0.013 


46 


37.6 


48 


3.5 


14 


1.491 


0.042 


ttt 




S.D. 






0.001 


0.003 


5 


1.6 


5 


1.4 


2 


0.024 


0.002 


0.0 






date 


tiie 


CoDd23 Cond25 


P 


As 


Cd 


Co 


m 


n 


Cu 


Cr 










ttS/ci 


uS/ci 


uf/L 


nil 


Ig/L 


Ig/L 


■g/L 


Ig/L 


Ig/L 


Il/L 


















Pretreatient 


Hay 20 


800 


32.0 


36.0 


8 


% 


%t 


t 


1 


n% 


» 


0.001 
































Treatteot 


May 21 


2000 


16.0 


58.0 


28 


- 


. 


- 


- 


•^ 


- 


- 






lay 21 


800 


83.0 


86.0 


8 


« 


*, 


'«> 


ma 


fc 


.« 


« 






Hay 22 


2000 


78.0 


100.0 


10 


1 


ti 


f 


1 


»i 


0.002 


t 






May 22 


800 


64.0 


85.0 


10 


- 


- 


^ 


- 


- 


- 


- 






May 23 


2000 


87.0 


79.0 


9 


- 


- 


*i. 


<fc 


- 


- 


- 






May 23 


800 


T5.0 


68.0 


8 


- 


- 


- 


- 


- 


- 


- 






Hay 24 


2000 


68.5 


76.0 


10 


t 


0.0003 


0.001 


t 


0.004 


0.003 


0.001 






Hay 24 


800 


71.0 

72 „ 6 


78.5 

'78.8 


8 

11 


t 


m 


f 


t 


ttt 


1.083 


- 




lEM 


t 




S.D, 






9,4 


11.7 


6 


- 


' 


- 


- 


- 


0.001 


- 





If 



Table 9. Cheiistry results froi site I) (treatieot area) of experiient 2 (pH depressed to 4.0). 



Pretreatient 



Treatieot 



date tiie pi 



Mk Ca Hi la 1 CI SI03 S04 IOC PIC 
ig/L ig/ti is/L ig/L u/l ig/L if/Ii ig/L ig/L ig/l 



Hay 15/83 


1500 


6.92 


10.6? 


3.8 


0.88 


1.30 


0.56 


0.26 


2.33 


3.22 


7.1 


211 


Hay 20 


800 


§.8§ 


10.85 


2.9 


0.92 


0.95 


0.52 


0.31 


2.37 


2.78 


7.0 


241 


Hay 20 


2000 


4.04 


-5.10 


4.3 


0.96 


1.25 


0.58 


0.34 


2.26 


19.17 


7.3 


168 


Hay 21 


800 


4.02 


-5.60 


4.0 


0.96 


1.20 


6.54 


0.35 


2.35 


19.82 


7.2 


184 


Hay 21 


2«0i 


1.84 


-1.60 


1.2 


0.94 


1.25 


i.52 


0.31 


2.25 


20.78 


7.2 


171 


lay 22 


iOO 


4.01 


-5.00 


3.9 


0.94 


1.21 


0.50 


0.30 


2.30 


19.25 


7.1 


176 


Hay 22 


2000 


4.06 


-5.00 


3.T 


0.92 


1.20 


0.52 


0.30 


2.28 


18.47 


7.3 


158 


Hay 23 


800 


4.13 


-3.80 


3.9 


0.92 


1.05 


0.52 


0.31 


2.32 


17.35 


7.2 


168 


Hay 23 


2000 


4.00 


-4.90 


3.5 


0.92 


1.15 


0.58 


0.35 


2.21 


18.21 


7.3 


156 


Hay 24 


800 


4.03 


-4.90 


4.0 


0.96 


1.15 


6.56 


0.32 


2.23 


18.59 


7.2 


180 



HliN 
S.D. 



4.02 



5.24 


3.9 


0.94 


1.18 


0.54 


0.32 


2.28 18.96 


7.2 


1.01 


0.2 


0.02 


0.06 


0.13 


0.02 


0.04 0.98 


0.1 



170 



date tiie IIE4-8 il03-)l Ff F il il 1 M 2 Fe Ho U 
Qg/L ug/L Qg/L Qg/L ug/L ug/L ag/L ig/L ig/L ig/L 



Pretreatient 



Treatieot 



DpA" 

S.B. 



Hay 15 


1500 


0.022 


0.030 


41 


39.0 


46 


1.1 




0.540 


0.041 






Hay 20 


800 


0.016 


0.010 


42 


38.5 


44 


1.1 




0.565 


0.034 






Hay 20 


2000 


0.020 


0.010 


39 


38.1 


63 


2.0 




0.525 


0.067 






Hay 21 


800 


0.011 


0.015 


39 


38.0 


51 


_ 




0.655 


0.069 






Hay 21 


2000 


0.018 


0.015 


40 


37.8 


52 


4.0 




0.515 


0.064 






Hay 22 


800 


0.018 


0.015 


42 


36.4 


47 


1.0 




0.500 


0.058 






Hay 22 


2000 


0.018 


0.010 


43 


37.6 


48 


5.0 




0.480 


0.055 






Hay 23 


800 


0.014 


0.015 


44 


38.2 


46 


2.0 




0.450 


0.047 






Hay 23 


2000 


0.018 


0.010 


57 


39.0 


51 


4.0 




0.470 


0.059 






Hay 24 


800 


0.014 


0.010 


48 


35.2 


48 


5.0 




0.445 


0.051 










o.on 


0.013 


43.9 


37.7 


51 


3.3 


17 


0.492 


0.059 


I«l 








0.102 


0.002 


5.7 


1.2 


5 


1.5 




0.036 


O.Oi? 


OJ 





Pretreatient 



date tiie CoDd23 CoBd25 P is Cd Co Hi Pb Cs Cr 
aS/ci qS/ci ug/L ig/L ig/L ig/L ig/L ig/L ig/L ig/L 



Hay 15 
Hay 20 



1500 
800 



33.0 
31.5 



34.5 
36.0 



10 



Treatieot 



Hay 20 
Hay 21 
Hay 21 
Hay 22 
Hay 22 
Hay 23 
Hay 23 
Hay 24 



2000 
800 

2000 
800 

2000 
800 

2000 



79.0 82.0 

82.0 85.0 

76.0 100.0 

63.0 84.0 

80.0 72.0 

75.0 68.0 

68.5 76.0 

69.0 76.0 



10 
i 

11 
11 
10 
8 
10 



n 



*> 



itt 



m 0.002 



HM.i 
S.D. 



74.1 
6,2 



il.4 
9.2 



9.8 
1.0 






til 



20 



Table 10. Chiiislri resulte froi lite I Irefereece area) of eiperiteit 3 I pi iepreeeed to 5,0). 



date tile pi 



Pretreatient 



leference 



S.D. 



Pretreatieat 



Reference 



mt 

S.D. 



fretfealient 
leference 



Ilk Ca Ig la 

ig/L mil ii/L Ig/l 



I CI SI03 S04 DOC Die 
ig/L ig/l ig/Ii ig/L ig/L 



lay 15/83 


1500 


6.96 


10.69 


3.1 


0.74 


1.20 


0.54 


0.31 


2.27 


3.07 


7.1 


200 


Hay 24 


800 


6.81 


10.78 


3.3 


0.82 


1.15 


0.56 


0.31 


2.20 


2.81 


7.2 


231 


Hay 24 


2000 


6.87 


10.18 


3.3 


0.86 


1.15 


0.54 


0.30 


2.24 


2.85 


7.3 


202 


Hay 25 


800 


6.85 


10.90 


3.3 


0.88 


1.10 


0.54 


0.30 


2.30 


2.80 


7.2 


224 


lay 25 


2110 


6.11 


11.24 


3.4 


0.81 


1.20 


1.54 


0.13 


2.01 


2.89 


1.2 


195 


lay 26 


800 


6.84 


10.65 


3.8 


0.80 


1.15 


0.52 


0.30 


2.07 


2.89 


7.0 


214 


Hay 26 


2000 


6.64 


9.84 


3.3 


0.76 


1.35 


0.52 


0.30 


1.84 


2.69 


7.2 


226 


lay 21 


800 


6.78 


11.00 


4.0 


0.82 


1.30 


0.52 


0.30 


1.89 


2.77 


6.9 


257 


lay 27 


2000 


6.82 


10.05 


3.8 


0.82 


1.15 


0.56 


0.35 


1.85 


2.10 


7.3 


236 


Hay 26 


800 


6.70 


10.97 


4.0 


0.86 


1.10 


0.54 


0.32 


1.91 


2.92 


7.2 


277 






6.83 


10.48 


3.6 


0.83 


l.li 


0.53 


0.31 


2.01 


2.86 


1.2 


229 






0.06 


0.43 


0.3 


0.04 


0.09 


0.01 


0.02 


0.17 


0.05 


0.1 


26 



date tiie 


ag/L 


103-1 
ug/L 


If f Al ill 

ug/L ug/L ig/L ug/L 


hi 2 Fe 

ug/L ig/Ii 


Id U 
ig/L ig/L 




Hay 15 1500 

Hay 24 800 


0.014 

0.112 


0.025 

1.010 


39 37.8 46 1.1 
II l$.2 35 1.1 


- 0.515 
2 1.465 


0.045 m 

1.135 »*« 





Hay 24 

Bay £s 
Hay 25 
Hay 26 
Hay 26 
Hay 27 
Hay 27 
Hay 28 



2000 



2000 



2000 



20t 



0.024 
0.012 
0.016 
0.014 
0.814 
Oi.OlO 
0.016 
0.010 



0.010 
0.010 
0.010 
0.010 
0.005 
0.105 
0.010 
0.010 



62 

52 
50 
50 
58 

54 



37.2 



48 
58 
33 
29 
38 
30 
38 
40 



1.1 
1.1 
1.0 
1.1 
1.1 
1.1 
l.I 
1.1 



0.450 
0.445 
0.325 
0.225 
0.320 
0.385 
0.260 
0.405 



028 
030 
019 
007 
009 
Oil 
019 
041 



««« 
ttl 
ttl 
ttl 
t«t 
tit 
ttt 





0.015 0.009 
0.004 0.002 


54.3 
4.4 


38.2 38 1.1 
1.0 9 0.0 


4 0.352 
2 0.078 


0,021 
0.011 


ttl 

0.0 




date 


tiie Cond23 Cond2l 
uS/ci uS/ci 


ug/L 


Ae U Co 
Ig/L ig/L ig/L 


ii Pb 
Ig/L ig/L 


Ig/L 


Cr 
Ig/L 




lay 15 
Hay 24 


1500 32.5 34.1 
800 31.6 35.0 


12 
7 


. 


- 


« 


■« 





lay 24 
Hty 25 
Hay 25 
Hay 26 
Hay 26 
Hay 27 
Hay 27 
lay 28 



2000 

800 
2000 

800 
2010 

800 
2000 

800 



HEAR 

S.D. 



35.5 
33.0 
33.6 
35.5 
34.0 
35.0 
30.0 
31.5 

33.5 
1.8 



31.0 
34.5 
34.5 
36.5 

34.5 
35.5 
34.5 
36.5 

35.4 
1.0 



it* t t ttt t t 



I It I I III 0.001 t 



t II t I lit t I 



21 



!1 



fable 11. Cbeiistry results froi site 6 (treatieDt area) of eiperiient 3 (pH depressed to 5.0) 





date 


tiie 


Pi 


Ml 


Ca 


Hg 


la 


1 


CI 


SI03 


S04 


BOC 


»IC 










nil 


ig/I. 


if/L 


ig/l 


il/L 


IK/L 


■g/l 


if/t 


nil 


■g/L 


Pretreatieit 


Hay 24/83 


800 


1.81 


10.71 


3.4 


0.92 


1.25 


0.52 


0.30 


2.20 


2.82 


7.1 


225 


Treatient 


Hay 24 


2000 


S.02 


-0.05 


4.5 


0.94 


1.10 


0.54 


5.90 


2.24 


5.49 


7.4 


186 




Hay 25 


800 


5.30 


0.85 


4.0 


1.00 


1.10 


0.52 


5.65 


2.31 


5.39 


7.2 


205 




Hay 21 


2000 


5.08 


0.2S 


4.2 


0.84 


1.10 


0.54 


5.26 


2.00 


6.69 


7.2 


182 




lay 2§ 


ill 


4,97 


-US 


4.5 


1.91 


1.20 


1.54 


5.78 


t.i? 


6.40 


7.1 


194 




Hay 2S 


2010 


4.81 


-1.31 


4.3 


0.82 


1.30 


0.54 


5.35 


1.86 


5.88 


7.2 


108 




flay 11 


800 


4.96 


-6.12 


4.6 


0.88 


1.35 


0.54 


5.92 


2.00 


6.00 


6.9 


234 




Hay 27 


2000 


4.88 


-0.40 


4.5 


0.92 


1.20 


0.56 


5.60 


1.85 


6.16 


7.3 


207 




Hay 28 


800 


4.84 


-0.54 


4.3 


0.90 


1.10 


0.56 


6.25 


1.91 


6.63 


7.2 


223 


HEAR 






4.99 


-0.06 


4.4 


0.90 


1.18 


0.54 


5.71 


1.91 


6.01 


7.2 


192 


SJ. 






0,14 


0.42 


0.2 


0.05 


6.09 


0.01 


0.31 


6.35 


0.39 


0.1 


36 



Treatient 



HIAH 

S.D. 



date tiie 114-1 H0i3-i IF f II II 1 il 2 fe He li 
ag/l ug/L ug/L ug/L ug/l lii/l. ug/L ig/L ig/L ig/L 



Pretreatient Hay 24 



0.008 0.010 50 35.8 36 1.1 



2 0.465 0.033 m 



Hay 24 


2000 


0.024 


0,010 


62 


40.8 


42 


1.1 


7 


0.460 


0.033 




Hay 25 


806 


0.012 


0.610 


58 


39.6 


43 


1.1 


8 


0.480 


0.038 




Hay 25 


2066 


6.016 


6.610 


56 


- 


39 


LI 


9 


0.315 


0.621 




Hay 2S 


866 


6.168 


6.616 


56 


- 


38 


1.1 


10 


0.315 


0.637 




Hay 2i 


2016 


6.108 


0.105 


59 


fr 


41 


1.0 


11 


6.176 


O.Oli 




Hay 27 


860 


0.606 


0.005 


61 


- 


31 


1.0 


16 


0.435 


0.643 




Hay 2? 


2006 


0.010 


0.010 


- 


- 


44 


1.1 


12 


0.430 


0.046 




Hay 28 


800 


0.008 


0.010 


■* 


.m 


4f 


4.0 


13 


0.380 


0.053 








6.012 


0.009 


59 


39.9 


42 


1.6 


10 


0.398 


0.038 


t»t 






0.006 


0.662 


2 


0.9 


3 


1.0 


2 


0.059 


6.069 


0.0 



date tiie Coid23 Coid25 F Is Cd Co ii PI Ci Cr 
qS/ci tiS/ci ttg/L Ig/L Ig/L Ig/L ig/L i|/I> ig/L ig/I 



Pretreatient 


Hay 24 


800 


33.0 


36.5 


7 


Treatient 


Hay 24 


2000 


44.5 


46.0 


9 




Hay 25 


800 


43.5 


45.0 


7 




Hay 25 


2600 


42.0 


43.0 


9 




Hay 2i 


806 


46.5 


48. J 


7 




Hay 26 


2601 


44.0 


45.6 


16 




Hay 27 


806 


47.0 


48.6 


8 




Hay 27 


2000 


38.0 


44.0 


9 




Hay 28 


860 


39,5 


45.5 


8 


HSm 






43.1 


45.6 


8 


S.D, 






3.(1 


1.6 


1 



t 11 t 0.601 ni 0.001 > 



I »i t $ ttt i I 



It* « » tti t * 



ai 



Table 12. Cbeiistry results froi site C (treatieot area) of eiperiieot 3 (pi deprensed to 5.§), 





date 


tiie 


Pi 


Alk 


Ca 


Hg 


Ha 


1 


CI 


SI03 


S04 


DOC 


Die 










M/L 


if/L 


i«/L 


ig/l 


ig/L 


Ig/L 


M/L 


ig/l 


Ig/L 


ig/L 


PretreatiiBt 


Uf 24/S3 


800 


6J6 


10.43 


3.5 


0.94 


1.15 


0.52 


0.30 


2.20 


2.79 


7.1 


226 


Tieatieil 


lif II 


nm 


5.41 


1.11 


4.6 


0'.92 


1.25 


0.60 


5.90 


2.2? 


5.51 


7.3 


181 




lay n 


m 


5.33 


0.81 


4.0 


0.98 


1.15 


0.14 


5.55 


2.31 


5.19 


1.1 


189 




Uj lb 


2000 


5.10 


0.28 


4.3 


0.82 


1.10 


0.56 


5.30 


2.00 


6.02 


7.1 


168 




lay 21 


800 


5.03 


0.03 


4.4 


0.86 


1.10 


G.I2 


5.64 


2.08 


6.42 


7.1 


191 




Uy 26 


2000 


4.38 


-0.17 


4.1 


0.84 


1.25 


0.56 


5.35 


1.86 


5.79 


7.2 


209 




Haj 27 


800 


4.96 


-0.20 


4.6 


0.88 


1.40 


0.52 


5.95 


2J0 


6.05 


6.9 


229 




Har 27 


2000 


4.97 


-0.22 


4.4 


0.88 


1.15 


0.56 


5.56 


1.86 


6.02 


7.3 


194 




Hay 28 


800 


4.83 


-0.52 


4.5 


0.90 


1.25 


0.54 


6.18 


1.91 


6.42 


7.2 


230 


ilU 






5.19 


0.15 


4.4 


0.19 


1.21 


0.55 


5.61 


2.04 


5.95 


1.2 


119 


SJ. 






0.20 


0,54 


0.2 


0.05 


0.09 


0.02 


0.29 


0.16 


0.35 


0.1 


11 




date 


tiie 


HE4-II 


H03-il 


Ff 


F 


a 


il 1 


il 2 


Fe 


Hn 


Id 










ui/L 


ug/L 


ui/L 


u«/L 


ug/L 


ttg/L 


Bg/L 


Ig/L 


Ig/L 


ig/L 




Pretreatient 


Hay 24 


800 


0.010 


0.010 


50 


38.7 


37 


1.1 


3 


0.465 


0.033 


tti 




Treatieit 


Kay 24 


2000 


0.020 


0.020 


60 


38.6 


44 


1.1 


I 


0.500 


0.043 


tit 






Hay 25 


800 


0J12 


0.012 


58 


36.8 


45 


1.1 


I 


0.450 


0.036 


tit 






Hay 25 


2000 


0J18 


0.018 


58 


- 


43 


1.1 


10 


0.325 


0.041 


tit 






Hay 21 


800 


0J08 


0.008 


56 


■^ 


41 


1.1 


9 


0.290 


0.023 


tit 






Hay 28 


2000 


0.012 


0.012 


60 


„ 


55 


1.0 


12 


0.375 


0.038 


III 






Hay 27 


800 


OJIO 


0.010 


58 


#« 


42 


1.0 


9 


0.365 


0.039 


ttt 






Hay 27 


2000 


0.008 


0.008 


- 


« 


45 


1.1 


14 


0.325 


0.042 


ttt 






lay 2S 


800 


0JO6 


0.006 


- 


- 


50 


2.0 


17 


0.370 


0.052 


III 




nil 






0J12 


0.012 


S8 


37.7 


46 


1.2 


11 


0.375 


0.039 


III 




SJ. 






0J05 


0J05 


1 


0.9 


4 


OJ 


3 


0J65 


0.008 


OJ 






date 


tiie 


Cond23 Cond25 


P 


is 


Cd 


Co 


Hi 


Pb 


Cu 


Cr 










uS/ci 


uS/ci 


UI/L 


■g/L 


ig/L 


il/L 


Ig/L 


if/L 


Ig/L 


il/L 
































Irctreatitnt 


Hay 24 


800 


33J 


36.5 


7 


- 


- 


- 


- 


- 


- 


- 




ireataeit 


lay 24 


2000 


44.0 


46.0 


9 


- 


- 


« 


- 


_ 


. 


_ 






Hay 25 


800 


43.5 


45.0 


1 


- 


- 


- 


- 


- 


- 


- 






Hay 25 


2000 


44.5 


46.0 


11 


f 


It 


i 


1 


It* 


1 


t 






Hay 26 


800 


46.0 


47J 


8 


^ 


- 


?*- 


- 


* 


- 


- 






Hay 26 


2000 


44.5 


45.5 


11 


'•: 


- 


- 


' 


- 


M 


-■w 






Hay 27 


800 


47.0 


48.0 


8 


- 


- 


- 


- 


* 


-- 


m 






Hay 27 


2000 


38.5 


44.5 


9 


1 


t) 


» 


t 


ttl 


* 


1 






Hay 28 


800 


42.5 


49.0 


9 


- 


- 


- 


■- 


- 


■*¥ 


- 




BBIi 






43.1 


41.4 


9 


» 


tt 


♦ 


% 


u* 


t 


1 




SJ. 






lA 


1.4 


1 


- 


- 


- 


- 


- 


- 


- 





1.1 



Table 13. Cheiistry reeulte froi site D (treatient area) of experiient 3 (pB depresaed to 5.0 

date tiie pH 



Pretreatient 



Treatient 



HEAN 

S.D. 



Pretreatient 



Treatieot 






Alk Ca Hg Ma I CI SI03 

M/L ig/L ig/L ig/l ig/L ig/L ig/L 



S04 DOC Die 
g/l ig/L ig/L 



Hay 15/83 


1500 


6. 93 


10.71 


3.9 


0.86 


1.30 


0.54 


0.30 


2.31 


3.12 


7.2 


225 


Hay 24 


800 


6.80 


10.97 


3.3 


0.86 


1.15 


0.56 


0.32 


2.22 


2.90 


7.2 


227 


Hay 24 


2000 


5.64 


0.98 


3.4 


0.92 


1.20 


0.56 


4.45 


2.27 


5.32 


7.3 


137 


Hay 26 


800 


5.76 


2,36 


3.3 


0.92 


1.15 


0.50 


4.93 


2.22 


5.14 


7.2 


158 


Hay 25 


2000 


5,28 


0.59 


4.1 


0.82 


1.15 


0.54 


5.20 


2.02 


6.07 


7.2 


131 


Hay 26 


800 


5.73 


2,02 


4.2 


0.86 


1.10 


0.52 


4.85 


2.10 


5.73 


7.1 


163 


Hay 26 


2000 


5.13 


-0.07 


4.2 


0.82 


1.35 


0.52 


5.35 


1.89 


5.88 


7.1 


153 


Hay 27 


800 


5,23 


0.45 


4.6 


0.86 


1.20 


0.54 


5.85 


2.04 


6.07 


6.8 


171 


Hay 11 


2000 


5.26 


0.39 


4.3 


0.86 


1.20 


0.56 


5.33 


1.89 


5.81 


7.2 


148 


Hay 28 


800 


5.21 


0.38 


4.5 


0.92 


1.20 


0.56 


6.00 


1.95 


6.56 


7.1 


163 


Hay 26 


800 


5.22 


0.47 


4,5 


0.82 


1.15 


0.52 


6.02 


1.96 


6.56 


7.2 


171 


Hay 28 


800 


5.20 


0.33 


4.5 


0.92 


1.15 


0.52 


6.02 


1.95 


6.41 


7.3 


179 






5.36 


0.78 


4.2 


0.88 


1.19 


0.53 


5.40 


2.03 


6.95 


7.2 


156 






0.22 


0.75 


0.4 


0.04 


0.06 


0.02 


0.53 


0.13 


0.46 


0.1 


14 



date tiie M-^ M03-!l FF F Al Al 1 Al 2 fe Hn Zs 

ug/L ug/L ug/L ug/L ug/L ug/L Uf/L ig/L ig/L ig/L 



Hay 15 


1500 


0.014 


0.025 


40,0 


38.6 


41 


- 


11 


0.520 


0.039 






Hay 24 


800 


0,010 


0.010 


52.0 


37.5 


38 


1.1 


3 


0.455 


0.032 






Hay 24 


2000 


0.020 


0.010 


60 


38.5 


51 


1.1 


8 


0,495 


0.048 






Hay 25 


800 


0.012 


0.010 


58 


37.6 


44 


1.1 


8 


0.440 


0.036 






Hay 25 


2000 


0.022 


0,010 


57 


- 


45 


1,1 


10 


0.250 


0,019 






Hay 26 


800 


0.010 


0.010 


58 


- 


42 


1.1 


7 


0,415 


0.039 






Hay 26 


2000 


0.012 


0.005 


59 


- 


47 


1.0 


16 


0.400 


0,056 






Hay 27 


800 


0.016 


0.010 


57 


- 


46 


1.1 


11 


0,445 


0,059 






Hay 27 


2000 


0.008 


0.010 


- 


- 


46 


1.1 


14 


0.285 


0,025 






Hay 28 


800 


O.008 


0.015 


- 


- 


60 


1.1 


14 


0,515 


0,064 






Hay 28 


800 


0,008 


0.015 


- 


- 


51 


6.0 


22 


0.405 


0,050 






Hay 28 


800 


0.014 


0,015 


- 


- 


48 


2.0 


13 


0.440 


0,056 










0.013 


0.011 


58 


38.6 


47 


1,7 


12 


0.409 


0.045 


tn 








0.006 


0.003 


1 


0.9 


3 


1.5 


4 


0.079 


0.014 


0,0 





Treatient 






date tiie Cofld23 Cond25 P As Cd Co Ni Pb Cu Cr 
u5/ci uS/ci ug/L ig/L ig/L ig/L ig/L ig/L ig/L ig/L 



Pretreatient Hay 15 
Hay 24 



Hay 24 
Hay 25 
Hay 25 
Hay 26 
Hay 26 
Hay 27 
Hay 27 
Hay 28 
Hay 28 
Hay 28 



1500 



32,5 34.0 
31.2 34.5 



800 



800 



42.0 
42.5 
43.5 
43.0 
44.5 
46.5 
37,5 
41.0 
41.0 
41,0 

42.3 
2.3 



3 
4 

5 
4 

5 
7 
3 
7 

17 
17 

45 
1 



12 
7 

10 
7 

i 
7 



t n I * tn * » 



t II I t til I f 



I u I I ttl t i 



2<li 



Table 1^. Summary of life stages, Funcfcional and Behavioui'al Groups of organisnis colloo'ted. 

LIFE STRGES 

lL=Larvae P=Pupa@ N—Nymiph fl=fldul%. 

BEHRVIOURBL BR0UP5 

Bu=Bur-roui©r CI =C linger C<n=C limber 

Sk=Skat.©r Sp=Spraijl©r Su=5uimmer 

Non aq=non aquatic 



C/F=Co' 1 1 oct-or' „ F i 1 terer 

Sc— Scrapoir 

Non aq=:Non aquat-ic 



FUNCTIONRL GROUPS 

C/iS=Co 1 1 Gietor ,, G'athoror 
Sh/ D=Shr ©ddor , Detr i t i vor e 



En=E'ngui 1 f er 
Par a— Par as i t i c 






TflHR 



EPHEMEROPTERR 
S i ph 1 oneur i dae 

Rmol it us 
Ephemsirel 1 idae 

Eohmmmrol la 
Heptageni idae 

Stgnonema 
Leptoph 1 eb i i dae 

Lgptoph 1 cb i a 
Baotidae 

Baetis 
Ephemer i d'ao 

H#xag.#:Qia. 

PLECOPTERR 
Leuetridae 

Louctra 
Nemour i dae 

Nemotjra 
Capn i dae 

Rl locapnia 
Ch 1 or op Ar 1 i dae 



FUNCTIONRL RND BEHRMIOURRL GROUPS OF ORSRNISMS COLLECTED 

TRHR 



DiPTERfi 
Chi i r onoiffli i dae 

Pentaneur i ni 

Paramer i ns 

Th i 9rt9mmnn i mu i a 

Rb 1 abipsfliu i a 
Macr ope 1 op i i n i 

Procladius 

Natar s i a 
Ch i r onom i n i 

P<-> 1 i i pgd i 1 um 

Chironomus 

Par ac I adope 1 mm 

Pseuidech' i r oinomus 

M i crot end i pes 
Tany tar s i n i 

Tanutarsus 

Rheotanutarsus 

W i cropsecta 
Cor ynoneww i n i 

Thienew^rmiel la 

Corunonoura 



BEHRMIOURRL 




FUNCTIONAL 


©ROUP 


. 


GROUP 


Sw 


., 


C/G 


Sui 


. 


C/G 


CI 


. 


C/6 


Su 


. 


C/G 


9^' 


m 


C/G 


'pyi:; 


Ml 

W 

m. 


c/e 


CI, 


9 


Sh/D 


Ci 


m 
m 


Sh/D 


CI 




Sh/D 


Cl 


m 


En 



BEHRMIOURRL , 


FUNCTIONRL 


GROUP 


GROUP 


Sp I En 


Sp 


En 


Sp 


En 


Sp 


En 


Sp 


En 


Sp 


En 


Sp 


En 


Bu 


C/G 


Cl 


Sh/0 


Bu 


C/G 


Sp 


C/G 


By. 


C/G 


Cl 


C/G 


Cl 


C/F 


Bu 


C/G 


Cl 


C/F 


Ctt 


C/G 


Sp 


C/G 


Sp 


C/G 


Sp 


C/G 



as 



Tab I © 14 cont ' d 
TRHft 



DIPTERB eont'd 

Ch i r tDnom i dde 
Or- thoc 1 ad i i n i 
Cr 1 cot-opus 
Sunor thoc 1 ad i us 
PsQudocr icotopus 
E"uk 1 of for i o 1 1 a 
Par^^amgtr i ocnainus 
Pscct-r Qc 1 ad i us 
Psqudosm 1 1 1. 1 a 
Phoocri cot, opus 

Simul i idae 
Si mul ium 
Pr OS iff>ul luffi 
Ect-Offinia 

Rthsr-icida© 
Fit hor 1 X 

Cc>r~atopogon i da» 
Cu 1 icoidos 

Empididae 

Stratiomyida© 

Syrphida© 

Tipul idao 
Limonia 

Muscidao 

Tab an idae 

Mycetophi 1 i dae 

Chaobor i da® 
Chaoborus 

Dixidae 
Dixa 

Ptychopt©r i dao 
B i ttacoinorpha 

Tachinidae 

TRICHOPTERR 
F^hi lopotamidae 

Chimarra 
Psychomyi idae 

Psqcho(T>L)ia 
Po 1 yoentnop i dao 

P o lycqntropus 
Hydropsychidae 

Hydropsucho 

Macr~on#ma 
G 1 ossoma't i dae 

Gl Qssosoma 
BracHyc*ntr i dac 

Br achueantr us 



BEHflMIOURflL 


. 


FUNCTIONHU 


GROUP 


:S 


GROUP 


Sp 


a 


cm 


CI 




Sh/D 


Sp 




c/e 


Sp 




C/G 


Sp 




C/G 


Sp 




C/G 


Sp 




C/G 


Sp 




C/G 


CI 




C/F 


CI 




C/F 


11 




C/F 


CI 




C/F 


Sp 




Em 


Sp 




En 


Bu 




En 


Sp 




lEn 


Su 




C/S 


Bu 




C/G 


Bu 




C/G 


Bu 




Sh/D 


Sp 




En 


Sp 




En 


Non aq 




Non aq 


Sp 




En 


Sw 




C/S 


Bu 




C/e 


Non aq 




Non aq 


CI 




C/F 


CI 




C/F 


CI 




C/G 


CI 




C/G 


CI 




En 


CI 




En 


CI 




C/F 


CI 




C/F 


CI 




C/F 


CI 




Sc 


CI 




Sc 


CI 




C/F 


CI 




C/F 



TRXR 



TRICHOPTERFI cont'd 
Lep i dostomat i dae 

Lop a dostoffia 
L i mneph ill dae 

Noophy 1 ax 

PI atucgntropus 

Hydatophy I ax 

Pycnopsycho 

Psguto tonophy 1 ax 
Hydropt i 1 i da© 

Oxyothira 
Phyr gan* i dae 

Pti lostoffiig 
rio 1 artn i da* 

Mo 1 anna 
Leptocor i dae 

Noctopsycho 

O&cet i s 

COLEOPTERH 
Car ab idae 
Hal ipl ida» 

Haliplus 
Dy t i sc i dao 

Dyticus 

Rqabus 

Hydaticus 

Rqabotgg 

Coyfltbotos 

Rhantus 

Hydroporus 
Hydroscaph i da» 

Hydroscapha 

Spor chops 1 3 
Staphyl inidao 
Psophen i dao 

Psophonus 
Dryopidae 
E 1 ff) i dao 

Stone 1 mis 
Lampyridao 
Gyr inidao 

Gyrinus 
Pt i 1 odac ty 1 i dae 

Rnohy tarsus 
Scarabe i dae 

Cot i n i s 



BEHFIVIOURflL 


^ 


FUNCTIONAL . 


GROUP 




GROUP 


Sp 




Sh/D 


Sp 




Sh/D 


CI 




Sc 


Cm 




Sh/D 


Sp 




Sh/D 


CI 




Sh/D 


Sp 




Sh/D 


CI 




Sc 


Cm 




Sc 


Cm 




Sh/D 


Ciri 




Sh/D 


Sp 




Sc 


C«i 




Sh/O 


Sp 




Sh/D 


Sm 




Sh/D '. 


Sw 




Sh/D ! 


Su 




En 


Sui 




En 


Sui 




En 


Sui 




En 


Su 




In 


Su 




En 


Sui 




En 


CI 




Sc '. 


CI 




Sc 


Non aq 




Non aq 


CI 




Sc 


CI 




Sc 


m 




Sc 


Non aq' 




Non aq 


Sw 




En 


CI 




Sc ! 


Non aq 




Non aq 



Table 1^ cont'd 
TRHH 



BEHRyiOURRL 
6ROUP 



FUNCT I ONflL 
GROUP 



TflHfl 



BEHRMIOURflL 
eROUP 



FUNCT I ONflL 
6ROUP 



K3 



HEMIPTERfl 
Corixidao 
Sieqara 

G©rr- 1 dae 

Noton»ct i dae 

Not-oriocba 
Nfiip i dae 

Ramat-ira 
'Me 1 1 i da© 

i Rhaigovel ia 
CoTcoip i dlae 
Pen t at. O'rti. i dae 

LEPlDOPTERn 
Pyt-al ida© 
FtcerTtropus 

HYMENOPTERFl 
I chnwumon i dae 
Cha lei do i dea 
ForiniGidae 

PSOCOPTERR 
Trogi idae 

ODONRTR 

Libel 1 ul idao 

Li bel I ula 

pr theffii s 

Ma cr ot- heffi i s 
Cor du I ogast r- 1 dae 

Co r dul eqastor 
Reshni dae 

F-Je -shna 

Elci yer-_i_a 

Rnax 



Su. 








En 


Sk 








En 


Su 








En 


Cm 








En 


Sk 








En 


INoim a 


tq 




Ni 


on .»qi 


IN on a 


,q 




Ni 


on sq 



Sw 



Nofr aq 

Non aq 

Nofi aq 

Non aq 

Non aq 



Sp 
Sp 

Sp 

5;p 

CI 
CI 
Cm 



Sh/D 



Non aq 
Non aq 
Non aq 
Non aq 

Non aq 



En 
En 
En 

En 

En 
En 
En 



ODONRTR cont'd 
Cordul 1 idae 

Dorocordul ia 
t!ygoptef-a 
F^r otoneuf" i dae 

I schnuria 
fiacroffii idae 

Macr-pffiia 
Gcfiftphi i dae 

O'Biph i oq_opiphui 

inlSCELLHlNiEOUiS 
Ni»m.aitoida 
1 i gochaeta 
Cyc 1 opo i da 
Harpact i co i da 
Ostr-acoda 
Rraneidae 
Rear ina 
Col lembola 
Lepomis 
( yhrosomus 
P erca 
P ana 

'- j phaer i um 
F''l anorbi3 
(^ordi idae 
Hxrudinea 
(;iadocer-a 
Huallella 
Thi-(sanQptera 
Rpih 1 dae 

Or conectea^ 
f &rr isi a 
Rncuclus 
lary 1 1 idae 
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Tabl© 15. Summary of pr-©t.r-©atni««nt benthic samplos by taxonomic order fro* t,h© coa^ined 
treatment, and reference ^f-eaa^ of experiment 1. 



iUMMHRY OF BENTHIC ORGflNISHS B¥ TRHONOMIC ORDER 
C numbers per square metre > 
PRETRERTMENT SRMPLES 
EKPERIMENT I 



m 



TRKONOMIC 
ORDER 

EPHEMEROPTERR 

PLECOPTERfl 

DIPTERR 

TRICHOPTERR 

COLEOPTERR 

OtXINHTR 

MISCELLHNEOUS 



TRKONOMIC 
ORDER 

EPHEMEROPTERR 

PLECOPTERH 

DIPTERR 

TRICHOPTERR 

COLEOPTERR 

ODONRTR 

MISCELLRNEOUS 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


254 


318 





1081 


127 


32 





O 


O 





O 


32 


159 





1495 





O 








O 


o 











95782 


3562 


10717 


18985 


4643 


8872 


827 


4865 


4611 


11766 


254 


1113 


413 


350 


32 


700 


95 


700 


64 


191 


604 


32 


254 





93 





32 


32 


32 





O 


O 


O 





254 





O 








32 














O 











11416 


1781 


13356 


19970 


1081 


159 


1558 


2735 


1526 


341 


1781 


1526 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




MERN 


— 


S-D. 






13 


14 


15 


16 


17 


18 




CORES 1- 


-18 






O 


m 


O 


95 


1018 







m§^ 




326 












O 





286 







tm 




344 






763 


318 


11225 


7091 


8936 


19875 




11900 




21148 






254 





1018 


223 


572 







^>e 




293 






O 


o. 


O 


47? 


32 


2067 




i^. 




476 






O 














O 




m 




7 






5080 


159 


15264 


2735 


5788 


15773 




5680 




6227 







Table 16. SuNiaiary of post— fereatoiont benthic saffiples by taxonomie order* from t-he reforenco area 
of exper i ment 1 . 



1*0 



SUMMRRY OF BENTHIC ORGRNISMS BY TRHONOMIC ORDER 

C numbers per square me'tre) 

POST-TRERTMENT SHMPLES - REFERENCE RREfi 

EKPERIMEMT I 



TRNONOMIC 
ORDER 

EPHEMEROPTERR 

PLECOPTERR 

DIPTERR 

TRICHOPTERR 

COLEOPTERR 

ODONRTR 

MISCELLHNEOUS 



TRKONOHIC 
ORDER 

EPHEMEROPTERR 

PLECOPTERR 

DIPTERR 

TRICHOPTERR 

COLEOPTERR 

ODONRTR 

MISCELLRNEOUS 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


254 


318 


O 


1081 


127 


32 








O 





O 





159 





1495 








O 





o 














95782 


3562 


10717 


1 8965 


4643 


8872 


827 


4865 


31 16 


2035 


5629 


1526 


413 


350 


32 


7O0 


95 


700 


64 


191 


32 











95 





32 


32 


32 











509 











O 








32 


O 








O 








O 





U416 


1781 


13356 


19970 


loei 


159 


1558 


2735 


»53 


1018 


2606 


3593 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




NERN 


S.D. 






13 


14 


15 


16 


17 


18 




CORES 1- 


-18 






509 


O 


32 


509 


O 







159 




280 






509 





O 








1018 




177 




408 






6681 


4102 


10208 


11702 


31 SO 


7123 




11420 




20925 






issa 








32 


95 







237 




391 






763 











O 







ei 




202 


















O 







2 




7 






9445 


4102 


5597 


6614 


2067 


3053 




5178 




5077 







Tattle 17. Suiiiiiiar-y of pO'St— t-reait.in»nt b'Wntlhie sample'^ by taixonoirfiic ordeir- froitii the tf-e«"tiiiii©n:t mrmm 
O'f etxpe-r i iwerit 1 . 



SUMMRPY OF BENTHIC ORGANISMS BV TRXONOMIC ORDER 
Cnumbors per square metre:) 
POST-TREATMENT SRMPLES - TRERTMENT flREH 
EHPERIMENT I 



U3 

o 



THHONOMIC 


CORE 


CORE 


CORE 


COPE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


ORDER 


1 


2 


9 


A 


5 


6 


7 


8 


9 


10 


H 


12 


EPHEMEROPTERR 























o 


o 











PLECOPTERR 














O 














127 


127 





DIPTERR 


5183 


613? 


6265 


-1070 


19430 


2035 


2035 


2035 


4102 


6901 


3212 


3593 


TRICHOPTERR 








o 


64 


O 


95 


O 





32 


318 


O 


32 


COLEOPTERR 


O 





o 




















254 








ODONHTR 














O 























MISCELLANEOUS 


3053 


30560 


4166 


4102 


6137 


32 


6137 


3593 


95 


2067 


763 


2544 


TRXONOMIC 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




MERN 




S.D, 


ORDER 


13 


1-1 


15 


16 


17 


18 


19 


20 




CORES 1- 


20 


EPHEMEROPTERR 








O 





O 


















O 


PLECOPTERR 














O 













13 




38 


DIPTERR 


5152 


5629 


9667 


3053 


7123 


loei 


8141 


18412 




6163 




4776 


TRICHOPTERR 





S'll 


32 





O 


254 


32 


445 




92 




159 


COLEOPTERR 








1018 


509 


O 


254 










loa 




247 


ODONRTR 




































MISCELLANEOUS 


2099 


2S?6 


1020e 


2067 


7123 


3593 


2067 


4134 




4S56 




6364 



Table 18. Sumnary of pr-etr-s-atmsrit benthic samples hy taxoriomic orcter from th© combined 
reference and treatment aroas of experim«-nt 2. 



w 



SUMMRRY OF BENTHIC ORGANISMS BY TflXONOMIC ORDER 
C numbers: per square metre > 
PRETREHTMENT SRMPLES 

EKPERrMENT 2 



CORE 


CORE 


CORE 


CORE 


CORE 


ca?E 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


1 


2 


3 


4 


S 


6 


7 


8 


9 


lO 


11 


12 


O 





O 





509 





32 


509 


O 























509 











O 


1018 


O 





3116 


2035 


5629 


1526 


6681 


^102 


1O208 


11F02 


3 ISO 


?123 


6137 


1018 


32 





O 





1558 








32 


95 











509 





O 





763 























O 











G 





o 





O 












TRKONOMIC 
ORDER 

EPHEMEROPTERH 

PLECOPTERR 

DIPTERR 

TRICHOPTERfi 

COLEOPTERR 

ODONRTR 

niSCELLRNEOUS 3053 1018 2608 3593 9-^45 4102 5597 66 1-^ 2067 3053 9158 3053 

TRKONOMIC CORE CORE CORE CORE CORE CORE CORE CORE MEAN S.D. 

ORDER 13 14 IS 16 17 18 19 20 CORES 1-20 

EPHEMEROPTERR O O O 5^ O 32 64 O 

PLECOPTERR O D O O O O O O 

DIPTERR 50^ 2035 10208 10717 6586 2162 16822 2035 

TRICHOPTERR 64 32 32 541 1081 O 572 O 

COLEOPTERR ©■ © © O 1018 O O O 

ODONRTR O O O O O O O 

MISCELLRNEOUS 11225 3053 15264 20861 18857 3085 8745 8173 



83 


180 


76 


243 


6106 


4182 


202 


413 


114 


284 








7131 


5535 



Table 19. 



O'f" exp»r' 



y of" pctst— treat imerit- beritlhic 
i ffi«nt 2 . 



by t«xoniOfflic ot-di©'r- Froiti th©' rm^mr-mrtcm mrmm 



sunriRFv OF benthic orgrnisms by trxonomic order 

C numb*f-s per- squar^e motr-Q > 
POST-TPEHTMENT SRMPLEE. - REFERENCE RREH 
EHPERIMENT 2 






TRWONOMIC 


CORE 


COPE 


CORE 


CORE 


CORE 


CORE 


CORE 


COPE 


CORE 


CORE 


CORE 


CORE 


ORDER 


I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


EPHEMERGPTERfl 

















509 





32 


64 











PLECOPTERfl 








o 





























DIPTERR 


6137 


1018 


5088 


203S 


10206 


10? 17 


8586 


2162 


16822 


2035 


loia 


14501 


TRICHOPTERR 








64 


32 


32 


541 


1081 





572 








32 


COLEOPTERR 




















1018 





O 








1018 


ODONflTR 


O 





























32 





MISCELLRNEOUS 


91 S© 


3053 


11225 


3053 


15264 


20861 


18857 


3085 


8745 


8173 


64 


19462 


TRXONOMIC 


CORE 


CORE 


CORE 




IMEW 




S. D. 












ORDER 


13 


14 


15 




CORES 1- 


-15 












EPHEMEROPTERfl 




a 


m 




42 




1» 












PLECOPTERR 


O' 





o 






















DIPTERfi 


11 19*=! 


2067 


5098 




esFe 




4973 












TRICHOPTERfi 


101,8 





O 




225 




372 












COLEOPTERR 


o 





o. 




136 




346 












ODONflTR 


O 





O 




2 




8 












MISCELLANEOUS 


4070 





1049 




8408 




7029 













Table 20. Sunwiar-y of post— troat-ment bonthic samp loss by t-axonomic order- Frofft t-he tfeat.men't area 
of experiment 2, 



SUMMflRV OF BENTHIC ORGfiNISMS BY TRXONOMIC ORDER 
C numbers per square metre) 
POST-TRERTMENT SAMPLES - TREHTMENT RRER 
EXPERIMENT 2 






TRXONOMIC 
ORDER 

EPHEMEROPTERfl 

PLECOPTERH 

DIPTERR 

TRICHOPTERR 

COLEOPTERR 

ODONRTH 

MISCELLRNEOUS 



TRXONOMIC 
ORDER 

EPHEMEROPTERR 
PLECOPTERfl 
DIPTEIW 
TRICHOPTERR 

COLEOPTERR: 

ODONRTR 

MISCELLRNEOUS 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 








32 





O 





























95 


1272 


























54F0 


5597 


1940 


15264 


9158 


9158 


3593 


3562 


4738 


509 


4611 


1 1766 





O 


64 


890 


32 


1018 








32 





604 


32 


509 





254 


1399 











O 


























O 


32 


32 


O 














4452 


2035 


26776 


43248 


31 16 


5120 


8077 


3053 


7219 





1526 


541 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CUkE 




IMERNI 




SJD. 


13 


14 


15 


16 


17 


18 


19 


20 




CORES 1- 


-20 


m 


m' 


m 


Q 
















3 




10 


o 


o 


tt 





tt 













68 




277 


254 


1113 


763 


1018 


3053 


iQie 


509 


O 




4155 




4136 


254 





254 





O 








509 




184 




309 


254 


Ol 








o 








O 




121 




320 











'0 
















3 




10 


1781 


1526 


508fi 


509 


2449 


509 










5851 




10319 



Table 21. 5uifMiar*y of pi-©tr&atmsirit bcnthic samples by taxonomic oi'dsr from the combined 
r»fmr&rtc» and tr-eatment, etroas of experiment. 3, 



SUMMRfeV OF BENTHIC ORGHNISIIS BV TflXONOMIC ORDER 
Cnumbors pur square me'fcre) 
PRETREflTMENT SFWIPLES 
EHPERIMINT 3 



THKONOMIC 
ORDER 



4>- 



EPHEMEROPTERR 

PLECOPTERH 

DIPTERR 

TRICHOPTERfi 

COLEOPTERfl 

ODONHTn 

msCELLRNEOUS 



TRKONOMIC 

ORDER 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


C^E 


CO^ 


CORE 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 






■-"——— — 






— ^— .— — •— 










-.._._.^.„_ 


., — ^ — _._ 








32 








O 


12P 





32 


509 


O 














o 




















o 





1018 


14501 


11194 


2067 


5088 


203S 


4070 


27475 


3053 


363283 


7632 


72250 


O 


32 


1018 


O 


O 








64 


O 


1113 





32 


O 


1018 




















1018 





509 





32 








O 











32 





32 


O 





6"4 


19462 


407O 





1049 


13229 


2035 


7123 


13229 


6614 


5088 


7632 


CORE 


CORE 




tIERN 




S.D. 














13 


lA 




CORES 1- 


■1-4 















EPHEMEROPTERH 

PLECOPTERR 

DIPTERR 

TRIChdPTERR 

COLEOPTERR 

OOONRTR 

MISCELLRNEOUS 



n '9 

& ib 

5088 29510 

O 1558 

O O 

O 

5088 45283 



9i 
d 

39162 

273 

182 

7 

9283 



132 

O 

91741 

512 

365 

13 

11336 



Takil9 22. Sumnary o€ post— treatment benthic samplos by taxonomic order- from the reference arms 
of experiflient 3. 



SUMHRRV OF 8ENTHIC t^GRNISMS BY TRXONOMIC ORDER 
(numbers per square metre 5 
POST-TRERTMENT SRMPLES - REFERENCE RRER 
EKPERIMENT 3 



TRH0NOT1IC 
ORDER 

EPHEMEROPTERR 
PLECOPTERR 

DIPTE'RR 

TRICHOPTERR 

COLEOPTERR 

OOONRTfl 

MISCELLHNEOUS 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 





127 





32 


S09 

















O 





Q 





























o 





2035 


4070 


27475 


30S3 


363283 


7632 


722S0 


5088 


29S10 


4070 


5883 


254 








64 





1113 





32 





1558 


32 


32 


254 











loie 





509 

















254 


O 





32 





32 














O 








3229 


2035 


7123 


13229 


6614 


5088 


7632 


5088 


4S283 


3053 


203S 


763 






TRHONOniC 
ORDER 

EPHEMEROPTERR 
PLECOPTERR 
DIPTERFI 
TRICHOPTERR 

COLEOPTERR 

imONRTR 

MISCELLRNEOUS 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


COiRE 


ME^RNi 


S.D. 


13 


14 


15 


16 


17 


18 


19 


CORES 


1-19 


1018 








32 


O 








90 


247 














O 











O 


4755 


4070 


11194 





3562 


12466 


5120 


30304 


80162 





32 


32 








64 





169 


410 


■ 


.« 


m 


1. 


fi 


'Q 





94 


250 


i 





n 


-0- 


m 


n 


32 


5 


12 


2720 


10271 


17299 


1018 





763 


9222 


ass I 


9966 



Table 23. Summary of post— treatment benthic samples by taxonomic order from t^he t.reat.merit. mrmm 
of ex per i ment 3 . 



SUMMRRV OF BENTHIC ORSflNISMS BY TflXONOMlC ORDER 
Cr^uMnbers per s^jare met-re) 
POST-TRERTriENT SRflPLES - TREATMENT flREfl 
EHPERIMENT 3 



TRKONOMIC 
ORDER 



OS 



EPHEMEROPTERR 

PLECOPTERR 

DIPTERR 

TRICHOPTERR 

COLEOPTERR 

OOONRTR 

MISCELLRNEOUS 



TRKONOMIC 
ORDER 

EPHEMEROPTERR 

PLECOPTERR 

OIPTE^ 

TRICHOPTERR 

COLEOPTERR 

ODONRTR 

MISCELLRNEOUS 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


1 


2 


3 


4 


5 


6 


7 


e 


9 


ID 


11 


12. 





32 





O 


O 


o 





64 


0' 





32 


O 





O 





O 


O 





O 


64 


o 





O 





509 


66 1-^ 


1018 


2544 


3053 


3116 


4579 


4293 


3S64B 


1018 


1018 


20&7 


O 


127 


O 





64 


64 


509 


636 


2035 











O 


1526 


O 


o 


O 


O 


509 


541 








32 


S09 














O 





O 


O 














S09 


7664 





1590 


1018 


30S3 


1081 


3498 


2035 


3085 





32 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




PERN 




S.D. 




13 


1-^ 


15 


16 


17 


18 


19 




CORES 1- 


19 




m' 


i" 


~~~'m 


» 


O 


O 


32 




8 




17 




fi 








d 


O 










3 




14 




1016 


509 


509 


11225 


509 


1590 


2131 




4367 




7812 













1018 


32 










236 




503 




m 


m 











763 







204 




393 




m 


Qr 



















O 




O 




iois 


32 


32 


24454 


4134 


9222 


4190 




3508 




S544 





Table 2'i, Detailed rosults of pretrealHMtt benthic sanples fron the conbin«d re-ference and treatnont m^«43 of exptfrinont 1, 



BENTHOS HBUNOflHCE BV TRXfl 
CnuHbers per square neire) 
PRETREflTMENT SflHPLES 
EXPERIMENT 1 



TRXn 


LIFE 


CORE 


CORE 


COtE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




STR6E 


1 


2 


3 


1 


5 


6 


7 


8 


9 


10 


11 


12 


13 


11 


15 


16 


17 


18 


EPHEHEROPTERfl 




















„ 




















Si phi oneur i dae 








































ftnelitus 


N 














O 

















































































Eph»n#rc<l 1 m 


N 





159 








t 









































Heptageni i dae 








































StenoneHa 


N 















































32 


32 





Baetidae 








































Ba«iis 


N 


25-J 


159 





1081 


95 


32 





























61 


986 





Leptophl ebi i dae 








































LeptoEihlebia 


N 














32 




















32 




















Epheneridae 








































'HeKaaeni a 


W 












































Oi 











PLECOPTERfi 








































Leuctri dae 








































Leuctra 


N 








10 18 















































Nenouri dae 








































Nenoura 


N 


159 





17? 









































286 





Capni dae 








































HI 1 ocaDni a 


N 
























































DIPTERfl 








































Chi ronoHi da# 








































Pentaneurini 


P 


2S& 


127 
































Q 











1018 


32 


Parofwri na 


L 





























32 




















61 





fIblabe'Simiia 


L 


382 


509 


115 


1152 


159 


2258 


61 


2385 


2035 


1018 

















318 


32 





Nacropel. opi i ni 








































Procladius 


L 
L 


127 
318 




511 






60-i 
2258 







32 



32 






509 
509 



2035 



D 














1018 




223 


32 
1019 





Naiarsia 


32 


ChironoHini 


P 


32 





509 

















32 








1019 




















" 


L 
























































PoIijCi«diliJH 


L 
























































Cbirof^onus 


L 











572 









































61 


Paracladopeliia 


U 











32 


32 








127 


509 


509 





61 


.0 











350 





Pseudochi ronotiys 


L 


302 


32 


32 


1558 


32 





95 


191 





























32 


Microt»ridipes 


L 





32 


32 


61 


95 
































32 


636 





Tanytarsini 


P 
























































Tanutarsus 


L 


1651 


286 


113 


3116 





2067 








509 


3053 








509 





1018 


251 


572 





Rheotanutarsus 


L 


2512 


159 





1590 












































Hicrooswcta 


L 


•1'120 


1367 


1558 


1131 


3053 


1131 





636 


509 


5088 














7123 


113 


827 





Corynoti»urini 


p 
























































f hi vrwitflintii el 1 m 


L 


763 





511 








Q 


0. 

















251 











951 





CorMnone-ura 


L 

















P 


n 


Q 





























1019 



Table 2^ cont'd 



BENrHOS ABUKDRNCE BY fmm 

Cnumbmrs per sq'uar# Mietre> 
PRETREfiTHENT SflHPLES 
EXPERIHENT 1 



TfiXB 



LIFE CORE 
STflGE 1 



CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE C«E CORE CORE CORE CORE CORE 
2 3 ^ 5 6 7 8 9 10 11 12 13 11 15 16 17 18 



OIPTERH cont'd 








































ChirionOMidia© 








































Orthocladiini. 


P 















































127 








CricotoDus 


L 


3913 


127 


32 


32 











177 























251 


1019 


1019 


Sunorthocl adi us 


L 











32 












































Pseudocri co toDus 


L 


32 


95 


















































Eukiofferiella 


L 





127 


















































Par an« tri ocnwnus 


L 


127 















































32 





iPsuctrocladius 


L 





61 














32 























i 


D 








PseudosMittia 


L 














61 









































Sinuliida« 








































SiHuliuH 


L 


51791 





3530 


17? 











32 























2290 





15261 




P 























61 


























32 


32 




L 


22832 





2385 





61 


61 


572 


95 

















318 





2703 





922 


■■ 


P 


119S 





601 





32 


32 














251 














95 





32 


■• 


R 






































0' 











Oi 





Ect»»ini« 


L 



































iQ 








Oi 


01 








Rih*ricicla« 








































fltheri X 


L 


113 


95 









































95 








Ceratopogmii dae 








































Culicoid»3 


L 


1272 





511 


32 


1113 


32 


32 


668 




















2035 


286 


2226 


1208 


Enpididafii 


L 





Q 


















































Strati ontjidav 


L 

















32 
































61 


95 


Fipulida« 


L 


i 





















































Miusei da» 


L 


1 





0' 





b. 





























o 


10 








fabanidae 


:L 








95 


32 





223 





191 





32 














32 








61 


TRICHOPfERfl 








































Phi 1 opotami dae 








































Chi «arra 


L 
























































Psychonyi i dae 








































Psychoriia 


L 





32 












































:§2 





Pol yeentropi da« 








































Poluc*ntroDus; 


L 
























































'• 


P 
























































Hydr opsychl da(» 








































HudroDsuch» 


L 


95 











32 








95 























32 


32 





nacron#Ma 


L 
























































" 


P 


















































Oi 





@<1 0'Ssosnaiti da# 








































Glossos€mJa 


L 











509 












































Brachi|c»ntri da« 








































Brachucentrus 


L 














32 


32 


32 



































Lapi dos tofMti da» 








































L»Didoslorta 


L 


318 


286 


32 


61 





32 





32 


509 





251 





251 





1018 


159 


302 






Table 2*1 cont'd 



BENrHOS neuNDnNCE BY mm 

Cnynb«rs por square n«tr9> 
PKETREflrMENr SWMPLES 
EXPERIMENT 1 



US 
vD 



rmn 



TRICHOPTERfi cont'd 
Linnophilida^ 

WgQphiil ax 

PI attjc»ntirep''us 

Hudatophul aw 
Hydroptilidae 

OKMgthi rm 
Kolannidae 

Hoi anna 
Lffptoc^ri dav 

N»ctopsuch» 

0#c»ti s 

COLEOPTERB 

'Elmda« 
Stenwl mi s 



OOONnTR 
Roshni dao 

Bgshna 
Cordul 1 i dao 

Dorocordul i a 
Li b9l 1 ul i da» 

Libollula 

Orttwtii s 
Csrdul oqastri da» 

Cordul gqastor 
Gonphi dao 

Owphi oqowphus 

MISCELLANEOUS 
NoMatoda 
01 i gochaota 
Cyclopoida 
Harpact i coi da 
Ostracoda 
Rcarnina 
Collonbola 
LopoHi s 
Spha»ri uh 
Planorbis 
Gordi i dao 
Hi rudi noa 
Huallolla 
Rphidao 



STRGE 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


1 


2 


3 


-1 


5 


fc 


7 


8 


9 


10 


11 


12 


13 


11 


15 


16 


17 


18 































































































Oi 














6 


32 





95 


32 


il3 





i&i 


95 


32 


0' 





Oi 











127 




































































32 





32 





























32 























127 


32 


















































6-1 











D 


























95 





32 


32 


32 


Oi 





Oi 


10 





25i' 





0' 


01 





1?7 





■zm? 


















































32 


























































































































32 























































































































Oi 

















Q 




































































3911 


382 


2035 


3562 


32 








511 








25-1 


1018 


763 


159 


1018 


700 


3180 


5138 


3880 


5?2 


8236 


■1961 


32 


159 


511 


1367 


509 


509 


1018 





1070 





1018 


700 


223 


10210 






























































32 


636 



































159 




















Q 









































19i0 


9S 


Qi 


509 





a 
































1113 





1177 


350 


§. 


7600 


1018 


0^. 


509 


223 








0' 














795 


10 18 



























































509 


350 


3053 


5-11 








509 


60<1 


1018 





509 


509 


251 





13229 


382 





95 

















































































































32 





32 

















32 




















32 














2131 






































223 




























































Table 25. Detail od results of post-tr«>atM©rit benthic sanples froM th* reference ar^m of experiMent 1. 

BENrHOS nBUNDRNCE BV TRKR 
CnuHbers per 3quari» MetreJ 
POST-TREHTMENr SHMPLES - REFERENCE RREfl 
EXPERIHENT 1 



mm 



LIFE CORE CORE CORE CORE CORE 
STHGE 1 2 3 -i 5 



CORE CORE 
& 7 



CORE 
8 



CORE CORE CORE CORE CORE 
3 10 11 12 13 



CORE CORE CORE CORE CORE 
W 15 1& 17 18 



EPHEHEROPTERB 
Si phi oneuri dae 



4:> 
O 



nnelitus 


N 
























































Ephenor el 1 i dae 








































Ephenor&lla 


N 





159 
































Q 

















Heptageni ida« 








































StenoneHa 


N 


0' 














0' 






































Ba^tidae 








































ta»tis 


N 


25-1 


159 





1081 


95 


32 




















509 








509 








Lffptophl «>bi i dae 








































Leptophl vbi a 


N 














32 









































Epheneridao 








































Hexaq»ni a 


N 












































32 











PLECOPTERfl 








































Leuctri dae 








































Leuctra 


N 








1018 


Oi 












































Nenouri dae 








































Nenoura 


N 


15'9 





17? 








Q 




















0' 














O: 


Capni dae 








































nilocapnia 


M 






































509 














1018 


DIPTERR 








































Chi rononi dae 








































P*ntaneur i ni 


P 


286 


127 




















































L 
























































Rbl abosnui a 


L 


382 


509 


115 


1152 


159 


2258 


61 


2385 
































Hacropel opi i ni 








































Pro'Cl adi uis 


L 


127 








601 












































Natarsia 


L 


318 


511 





2258 





32 


32 





509 


1526 








0. 


2067 


1526 





2131 


2035 


Chi ronoMi ni 


P 


32 





509 





























Or 

















" 


L 
























































Poluoedilun 


L 
L 






D 









572 


























































ChironoHus 





Paracl adopel na 


L 











32 


32 








127 








511 











511 











Pseudochi rononus 


L 


382 


32 


32 


1558 


32 





95 


191 























509 








Mi croteridi pes 


L 





32 


32 


61 


95 














a 


























fany tarsi ni 


P 





























a 








1018 








1526 








Tangtarsus 


L 


1651 


286 


113 


3116 





2067 











a 


2511 


1018 


1018 





1526 


509 





2035 


Rheotanutarsus 


L 


2512 


159 





1590 

















w 


Oi 











1070 











Micropss-cta 


L 


liZOi 


I3&7 


15S1 


1131 


3053 


1131 





636 








10 te 


01 


?63 


2035 





2035 





2035 


Corynoncurini 


P 



































i 








2035 











rhien«nanniella 


L 


763 





511 





i 

















509 





1018 








509 








Corgnonfrura 


L 
































509 
























Table 25 cont'd 



iBEMTHOS neyNMNCE BV mHf) 
Cnunti^rs por squ^ro Hotro> 
POST-TREBTMENT SHHPLES - REFERENCE «REH 
EXPERIMENT 1 



THNH 


LIFE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 1 


:o^ 


CORE 


CORE 


CORE 


CORE 




STRGE 1 


2 


3 


1 


5 


6 


7 


8 


9 


10 


11 


12 


13 


11 


15 


16 


17 


18 


DIPTERfl confd 








































Chirononida» 








































Orthocladiini 


P 
























































Cri cot opus 


L 


3913 


127 


32 


32 











177 


509 











509 














509 


SiLinorthocl adi ys 


L 











32 





























lOi 


509 











PseudocricotoDus 


L 


32 


95 


















































Eukioff«>ri»lla 


L 





127 


















































Parapi^tri ocn»nus 


L 

L 


127 





61 



















32 






1018 



509 




























10-19 






Ps©ctrocl adi us 





Ps»udosMittia 


L 














61 









































Sinuliidae 








































SiHuliun 


L 


51791 





3530 


177 











32 











509 


2290 








3562 








■' 


P 























61 
































ProsinuliuM 


L 


22832 





2385 





61 


61 


572 


95 














511 


D 














" 


P 


1195 





601 





32 


32 








32 





509 


0^ 


251 








1018 










n 








© 


0. 





0' 





Q 








Oi 


© 




















ict^rinia 


L 
























































HtheriGidae 








































. Btheri M 


L 


113 


95 









































509 








Ceratopogoni dae 








































Culicoides 


L 


1272 





511 


32 


1113 


32 


32 


668 


1018 











1018 








1526 





509 


Enpididafl> 


L 
























































Strati OHyi dao 


L 

















32 




















251 

















Tipulidae 


L 


























32 

















Q 











Muscid«» 


t 
























































fabani dao 


m 








95 


32 





223 





191 
































TRICHOPTERR 








































Philopotanida«> 








































Chi «arra 


L 
























































Psychoniji i dao 








































PsuchoHi a 


L 





32 


















































Pol ycon tropi dao 








































Polucontropus 


L 
























































" 


P 
























































Hydropsychi dao 








































HMdropsMcho 


L 


95 











32 








95 


























m 


:0i 


iHacronona 


L 


Oi 


:0 




















32 


1 








795 














iO 


" 


P 





























Oi 


0' 


Oi 




















Gi ossosHati dao 








































Glossosona 


L 











509 












































Brachijcontri dao 








































BrachHContrus 


L 














32 


32 


32 



































Lopi dostonati dao 








































Lopi dostoHa 


L 


318 


286 


32 


61 





32 





32 














509 


















Tablo 25 cont'd 



BENTHOS niUNOnNCE BV mKR 
CnuMb#rs per squar« Ms»tr*5 
POSr-rREBTHENr SRHPLES - REFERENCE HREB 
EXPERIMENT 1 



TRHfl 


LIFE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




STHGE 


1 


2 


3 


^ 


5 


& 


? 


8 


9 


10 


11 


12 


13 


11 


IS 


16 


17 


18 


TRICHOPTERfl cont'd 








































Li Hn»phi 1 i dAe 








































H«opKMlax 


L 
























































PI attic •ntropus 


L 


Q 















































61 





HgdatophgldK 


L 





32 





95 


32 


^13 





64 























32 


32 





Hydropti 1 i dae 








































Oxgwthira 


L 






































01 

















KolannidA0 








































Hoi anna 


L 











32 





32 








0' 


























i 


L*ptoc*rida» 








































N«ctopsMCh0 


L 

















127 


32 



































09c«ti s 


L 

















6-1 




















251 

















COLEOPTERfl 








































ElMida« 








































StftnelHis 


L 


95 





32 


32 


32 











509 











763 



















B 
























































g ODONBTfl 








































n»shni da« 








































Bsshrw 


i 
























































Cordullid«« 








































Dorocordulia 


N 
























































Libellulidao 








































UtolXula 


N 











32 












































Orth#ffis 


N 
























































Cordul»g«stri da» 








































Cordul Mastor 


N 
























































Sonphi da« 








































0»iphi oqoHphus 










Qi 





Oi 














0: 





01 




















HISCELLflNEOIJS 








































N»natctda 




3911 


3e2 


2035 


3562 


32 








5ii 








2035 


1010 


2290 


1018 





6106 


2035 


1526 


01i§ociha«>ta 




3800 


572 


e^3& 


i96i 


32 


159 


5-11 


1367 


1526 


509 


572 


2067 


1865 


3085 


1526 








to 18 


Cyclopoida 














































3562 











Harpacti coi da 










32 


636 














509 








509 


251 

















Ostraceda 


























































ncarniria 




IWO 


95 





509 


























251 














509 


Collenbola 




1177 


350 





7600 


1018 





509 


223 





509 


























Lvponis 














































509 











Sphaari un 




SOS 


350 


3053 


541 








509 


601 


10 16 











1781 

















PXanorbis 


























































6ordi i dae 


























































Hirudinva 







32 





32 






































32 





Huallella 













2131 



































509 








nphidae 



























































Table 2S. Detailed results of post-treatnent b©nthic sanples fro« the treatnent «r«a of eKperiMent 1. 

BENTHOS neUNDRNCE BV TfiXfl 
Cnunbers per square netre^ 
POST-TREHTMENT SfiHPLES - TREfiTMEHT flREH 
EXPERIMENT 1 



TfiXR 



LIFE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE 
STRGE 1 2 3 1 5 fe 7 8 9 10 11 12 13 



CORE CORE CORE CORE CORE CORE CORE 
H 15 16 17 18 19 20 



EPHEHEROPTERfi 
Si phi oneuri dae 



Rnel i tus 


N 








0' 














n 


10 


Oi 


0. 





























Ephener el I i dae 












































Ephenerel 1 a 


n 





0' 





0: 











01 





01 














.0 

















Heptaqeni i da® 












































Stenonena 


H 





Q 


0. 
































Oi 




















Baetidae 












































Baetis 


H 


D 






































D 




















Lept ophl ebi i d^se 












































Leptophl ebi a 


H 






























































Epheneridae 












































HeKaqeni a 


N 






























































PLECOPTERR 












































Leuctri dae 












































Leuctra 


N 





























127 


127 





























^ Nenouri dae 












































UJ Nenoura 


n 






























































Capnidae 












































Rllocapnia 


N 






























































DIPTERH 












































Chironomdae 












































Pentaneurini 


p 





2035 


20S7 























0' 


i 























i 


Paranerina 


L 








Oi 


























i^ 


























Rbl abesnui a 


iL 








Qi 





10 IS 














127 
































Hacropel opi i ru 












































Procladius 


L 


01 


























763 








2035 


286 





1018 














Natarsia 


L 


32 











S173 


1018 











H31 


509 





1019 


2035 





509 


10 IB 





lOfO 


2067 


Chirononini 


P 






























































" 


L 






























































Polupedilun 


L 
L 

















































































Chirononus 





Paracl adopel na 


L 


2099 











32 

















12? 


32 











509 











32 


Pseudechi rononus 


L 








127 





32 















































Hi crotendi pes 


L 






























































Tanytarsi ni 


P 






























































Tanutarsus 


L 


1018 





2035 


2035 


1019 





2035 





2035 


1908 


1272 


1018 





1272 


1526 


503 


2035 


25'1 


2035 


6106 


Rheotanutarsus 


L 






























































Hicropsecta 


L 





























127 





509 








509 











203S 


1070 


Cori^oneur i ni 


P 






























































Thi enenanni ell a 


L 





























25*1 


251 





























Corunoneura 


L 



































Q 





251 






































































































509 





127 


127 








509 


1018 












































































































































2035 

















Oi 











Oi 











0' 














Oi 











1018 


0' 








3035 





01 





2035 


IQIQ 








lOlfi 








4070 


Q 


01 








0! 


0' 


a 














01 






































0' 





0' 








382 


01 





























Q 











6106 


1018 











254 


127 


1018 





25-1 


1018 





1018 














32 




































































1018 





























509 


























2035 











509 





25'1 


25-1 











509 










































































































































Table 26 cont'd 

BENTHOS RBUNDRHCE BV TflXH 
Cmj«b©rs p*r square M»tr*) 
POST-TREHrMENT SAMPLES - TREATMENT RREft 
EXPERIMENT 1 

TfiXH LIFE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE 

STROE 12 3 4 5 6 7 8 9 10 11 12 13 H 15 16 17 18 19 20 

DIPTERfl cont'd 
Chi rononi d-ao 

OrthoclAdiini P 

Cri cot opus L 

SMnorthocladius L 

Psoudocri cotopus L 

Eukief f»riolla L 

Parang tri ocnowus L 

P sect rod <!idi us L 

PseudosMJ tti a L 
Sirtuli idae 

SiMuliuM L 
P 

Prosiwul i'JM L 
P 
H 

Ect»Finia L 
Rth©ricida« 

;^ Rth»ri X L 00000000000000000000 

Ceratopogoni da« 

Culicoidcs L 2035 2035 2035 1018 509 1272 541 1018 32 4579 509 2035 827 2035 

Enpididae L OOOOOOOOOOQOQOOOOOOO 

StratioHyidao L 0000000 509 00000 0000000 

ripulida«> L O 0000000000000000000 

Hu3cida» L 000000 000 000000000 

Tabanldao I 32 32 

TRlCHOPTERfl 
Phi 1 opotani dae 

Chi war r a L 

Psychonyi i da» 

Pgijchowi a t 

Pol yc«ntropi daa 

Poluccntropus L 

P 
Hydropsi^chidae 

HiudropsLichQ L 

Macron»wa L 

" P 

Glossosnatidae 

SlossosoMa L 

Elrachyceritri da9 

Brachycs-ntrus L 

L9pi dostcmati dao 

LgpidostoHa L 









& 






































Q 























Oi 























Oi 


Qi 





























■ 






















































































































































































32 























32 





































































































































































































254 


























fi 








254 











254 





















Table 26 cont'd 



BENTHOS ABUNDANCE BV TRHFl 
Cnunbers p»r square «etreJ 
POST-TREHTHEHT SAMPLES - TREflTMENT AREA 
EW»ERIMENT 1 



TflXR 



LIFE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE 
STAGE 1 2 3 1 5 6 7 8 9 10 11 12 13 l-» 15 16 17 19 19 20 



TRICHOPTERfl confd 












































Li nnephi 1 i dae 












































NeophylaK 


L 





























10' 





0> 


i 








» 











lOi 


PI atucentropys 


L 











32 





95 








32 


61 








I 


32 


32 











32 


113 


Hydatophul ax 


,L 




















01 

















0' 


25-1 














■0 


32, 


Hydropti 1 i da© 












































OKqethi ra 


L 
































0. 





























Mol ar>ni dae 












































Hoi anna 


L 






























































Leptoceridae 












































Nectopsyche 


L 






























































Oeceti s 


L 






























































COLEOPTERA 












































El Hi dae 












































StenelHis 


L 





























25-1 














1018 


509 





251 








" 


A 






























































J^ ODONATA 












































Reshnidae 












































Aeshna 


N 






























































Cordul 1 i dae 












































Dorocordulia 


N 






























































Libellulidae 












































Lib«llula 


N 























§ 








0^ 








O' 




















Orth»nis 


N 
































01 








Oi' 


0' 

















Cordul eqastr i dae 












































Cordul egastor 


<N 


ID 











01 








Oi 























0' 











10 


Gonphi dae 












































Onphi oqonphus 




D 
































i. 


























HISCELLANEOUS 












































Menatoda 




10 IS 


il02 





•1070 


2035 





-1070 


509 





1272 


509 











509 


1526 


3053 


2798 





2035 


Oligochaeta 




2035 


26*158 


2131 


32 


lO^f 


32 


32 


2576 


95 


668 


25-1 


1526 


1081 


2067 


7155 


511 


2035 


795 


32 


32 


Cgclopoida 
































































Harpacti col da 










G 


















































2035 


Ostracoda 
































































Ac arnina 
















2035 














127 




















1018 











Collenbola 






















2035 









































Leponi s 




Q 



























































Sphaeri %m 










2035 





1018 








509 











509 


1018 





25«1'1 











2035 





Planorbis 










Q 





















































Gordi i da» 


























































Q 





Hirudinea 





































509 





509 

















32 


Huallrlla 




















































1018 











Aphi da» 

























Q 







































fable 27. Detail «d results of pretreatMent benthic sanple*: fron th» conbined reference and treatHent ar9<m3 of e«peri»ent 2, 

BENTHOS RBUNDRNCE BV mXR 
Cnunbers per square metreJ 
PRETRERTMENT SRMPLES 
EXPERIMENf 2 



THHH 



LIFE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE 
SrflGE 1 2 3 ^ 5 6 7 8 9 10 11 12 13 l-^l IS 



CORE CORE CORE CORE CORE 
16 17 18 19 20 






EPHEHEROPTERR 












































Si phi oneuri da<> 












































RHelitus 


N 






























































Ephenerel 1 i dae 












































Ephenerella 


N 






























































Heptageni i dae 












































Stenonena 


H 














n 


























0' 





Q 














Bawtidae 












































Baetis 


n 














509 








509 














Oi 























Leptophlebiidae 












































Leptophlebia 


N 


i 











0. 




















01 











509 








61 





Epheneridae 












































Hexaqeni a 


N 




















32 
































32 








PLECOPrERR 












































Leuctri dae 












































Leuctra 


N 






























































Nenouri dae 












































Hwioura 


N 






























































Capnidae 












































flllocapnia 


N 














509 














1018 
































DIPTERR 












































Chi ronoHi dae 












































Pentaneuri ni 


P 






























































Paran^rin^ 


L 






























































Rblabesnuia 


L 












































1070 








1115 


2576 





Hacropel opi i ni 












































Procladius 


L. 





0' 
































2035 











1526 





3562 





Natarsia 


L 


509 


1526 











2067 


1526 





2131 


2035 














4070 





509 





3053 


2035 


Chirononini 


P 


0: 




















8' 








Q 





Q 























" 




Oi 








Oi 


Qi 














Oi 


Or 











Oi 


10 











iO 


Pol upedi 1 un 
















01 








e. 





.01 














Qi 


Oi 








Oi 


Ji 


Chirononus 










' 





Q 








Oi 








U 


























i 


Paracl adooelna 










5il 











S-ll 














10 le 





D 


32 

















PseudochironoMUs 

























509 



































i 


Hi c r ol endi D e !<i 





























































Q 


tany tarsi ni 
















1018 








1526 






































Tanutarsus 










251-1 


1018 


1018 





1526 


509 





2035 


2035 





1018 








2511 


1018 





1526 





Rheotangtarsus 






















1070 






































Q 


Hicropsecta 










1018 





763 


2035 





2035 





2035 


1070 














1526 


1131 


509 


5088 





Corynon»uri ni 






















2035 









































f hi enenanni el 1 a 










509 





loie 








509 























509 














Corunoneura 










509 









































509 





1018 






Table ^7 cont'd 



eENTHOS RBUHDRHCE BV TBXfl 
Cnunbe'rs p«>r squsr» n9tre> 
PRErRE«rMENT SflliPLES 
EWPERIHENT 2 



TBSn 


LIFE 


CORE 


CORE 


CORE 


CORE 


CORE t 


:0RE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




STflOE 


1 


2 


3 


•1 


5 


6 


7 


8 


9 


10 


11 


12 


13 


1-^ 


15 


16 


17 


18 


19 


20 


DIPrERfl cont'd 












































ChironoMida© 












































Orthocladiini 


P 





















































0^ 








Cricoitopus 


L 


SOS 











509 








Oi 





509 














1018 


2035 


509 


Oi 








SynortbocI adi us 


L 




















509 
































0' 








Pseudocri cot opus 


L 








a 





















































Eukieff»riella 


L 






























































Par «H©tri ocnenu5 


L 


1018 


509 




















10-19 




















509 














Psectrocl adi us 


L 






























































Pseudosnittia 


L 






























































SiHuliidae 












































Sinuliun 


L 











509 


2290 








3562 






































■• 


P 









































1018 




















Prosiriuliypi 


L 














5-11 
































503 














"" 


P 


32 





509 





254 








1018 























509 


20i6? 













R 








01 





01 





0' 






































o< 


Ecteiiiii a 


L 






























































flth©ricida» 
^ J Btheri x 












































L 























509 






































Cvratopogoni da« 












































Culicoidos 


L 


1018 











1018 








1526 





509 








2035 


1018 


1018 


ZS-i-l 


1018 


509 








Enpi di da» 


L 






























































Strati onyi da» 


L 














25-1 
































32 














tipulida^ 


L 


32 





























32 





























Musci da» 


i^ 






























































tabanida# 


L 












































i 

















TRICHOPTERfl 












































Pbi 1 opo tani dae 












































Chi narr a 


L 






























































Psijchotiyi i dae 












































Psuchoni a 


L 






























































Polyc©ntropi da« 












































Polqc^ntropus 


L 
































































P 






























































Hydropsycbi dae 












































Hydropsueho 


L 








Q 





















































Macron#Ma 


L 


32 











795 















































"" 


P 



































Oi 


Oi 























Slossosnatidae 












































Glossosona 


L 





























1 
































Brachyc^ntri da« 












































BrachMC^fitrus 


L 






























































L0pi dostonati da» 












































L^pi dostona 


L 














509 



































1018 





S09 






rabl© 2? corttM 



BENTHOS nBUNDAHCE BV TRKFl 
CnuHbers p«>r square noire) 
PRETREflTMENT SAMPLES 
EXPERIHENT Z 




















































































a 


61 











32 


32 














32 


























32 


32 











32 





32 


32 


32 





32 






TRKfl LIFE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE 

STfiOE 12 3 ^ 5 6 7 8 9 10 11 12 13 W IS 16 17 18 19 20 

TRICHOPTERR cont'd 
Linnephilidde 

Neophuil -ax L 

PI atucentropus L 

Hudatophul ak L 
Hydroptilidae 

Oxyethira L fli 509 
Hoi anni dae 

Hoi anna i |0 § 

Leptoceridac 

Nectopsgchg L 

Oecetis L 2S1 32 

COLEOPtERfi 
El Hi dae 



St#n©lHis 


L 


509 











7€.3 



































1018 













n 






























































^ ODOHRTfl 

(teshnidae 






















































































Reshna 


N 






























































Cordullidae 












































Dordcordul i a 


N 






























































Libellulidae 












































Lib^llula 


N 






























































Orthenis 


N 






























































Cordul egastr i i^«i« 












































Corduleaastor 


N 






























































Sonphidae 












































Onphi oaoMphus 

















































, 














WSCELLWNEOUS 












































Nenatoda 










2035 


1018 


2290 


1018 





6106 


2035 


1526 





2035 


-1070 


2035 





11246 


10 18 


1018 


1526 


D 


Qligochaeta 




1526 


509 


572 


2067 


iOtS 


3085 


1526 








1018 


8HI 


1018 


1102 


1018 


2035 


2035 


3562 


32 


1622 


2067 


Cycl opoi da 






















3562 









































Harpacticoida 




509 








509 


25i 















































Ostracoda 
































































Rearnina 
















254 














509 

















509 














Collenbola 







509 









































1018 





1526 


5088 


6106 


Lvpenis 






















509 









































SDhavriun 




1018 











1701 

















1018 





3053 





13229 


3053 


13738 


509 








Planerbis 
































































Gordiidae 
































































Hirudinea 




























32 























32 





509 


O 


Huallella 

























509 


























509 











nphidae 

































































Table 28. Detail od results of post-trcatiient b#nthic sanpl»s fro« th» reference mr^a of eKperiHent 2. 



BENTHOS ReUNOANCE BV TRKfl 
Cnunbers per square netre) 
POST-TREflTHENT SAMPLES - REFERENCE RREB 
EXPERIHENT 2 



tHXR 


LIFE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORt 


CORE 


CORE 


CORE 




STRGE 


1 


2 


3 


1 


5 


6 


7 


8 


9 


10 


11 


12 


13 


11 


15 


EPHEHEROPTERB 


































Si phi oneur i da«» 


































flrfelitus 


N 















































Ephenerel 1 i iim» 


































Epbewerel 1 a 


N 

















0' 























Oi 





Heptageni i dae 


































Stenonena 


N 















































Baetidae 


































Baeti s 


N 















































Leptophl ebi i dae 


































Leptophl ebi a 


N 

















509 








61 











32 








Ephe«eridai» 


































HeHaqeni a 


N 























32 























PLECOPTERFl 


































Leuctridae 


































Leuctra 


N 















































Henouri dae 


































^ Henoura 


Ml 




















0' 


























Capni dae 


































Rllocapriia 


N 















































DIPTERfi 


































Chi rononi dae 


































Pentaneurini 


P 



































a 











Parafieri n« 


L 












































3053 


Rblabesnuia 


L 














i070 








1 115 


2576 








1018 











Macropel opi i ni 


































Pr pel adi us 


L 








2035 











1526 





3562 








1018 


1018 








Natarsia 


L 














1070 





509 





3053 


2035 

















Chi ronoHi ni 


P 















































•• 


L 















































PolupediluH 


L 















































ChirPiiPRus 


L 















































Paracl adpoel na 


IL 


Qi 


10 18 








32 




















ii?o 











Pseudochi rononus 


L 


























.0 




















HicroteridiDes 


L 















































Tanyiarsim 


P 















































Tanutarsus 


L 


2035 





1018 








251-1 


1018 





1526 








1018 











Rheotanutarsus 


L 















































Hicrppsecta 


L 


^070 














1526 


1131 


509 


5088 








3053 


7123 








Cprynpneuri ni 


P 

















a 























•0 





rhi enenanni el 1 a 


L 














iQi 


5019 




















i 


Oi 





Cprunpneura 


L 




















509 





1018 





iQ 















U1 

o 




























































1018 


2CI35 


509 







































































































































































0' 








5m 




















i. 














Oi 




















Q 











Oi 


iO 








i 














Q 





i 














lO 
































WIS 








206F 


1018 








a 


1018 


















































509 












































509 


206? 














3307 






































































































TAble 29 cont'd 

BENTHOS RBUNDflNCE iV TRXfl 
<nuHb»rs por square M«tre5 
POST-TREnrHENT SAMPLES - REFERENCE flRE« 
EXPERIMENf a 

TRKH LIFE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE 

STfiGE 1 2 3 ^ 5 6 7 8 9 10 11 12 13 H 15 

OIPTERR cont'd 

Chi ronom dae 

Orthocladiini P 

Cricotopus L 

Sijnor thocl adi us L 

Psgudocri cotopus L 

Eukifrffcriglla L 

Parawotri ocnffwus L 

Psoctrocladiu s L 

Pscudoswittxa L 

SiMuliidae 

Siiiuliuw L 

P 

ProsiwuliuH L 

p 

H 

Ectfrwni a U 
Rthericidap 

flthgri X L 
C»ratopoqoni dae 

Culicoidos L 

Enpididac L 

Strati onyi da« L 

ripulida« L 

Nuscida* L. 

Tabani dao L 

TRICHOPTERfl 
Phi 1 opotani da«> 
ChiMarra 

PsgchoHijiida* 

Psqchowi a 
Pol ycontropi da* 

Pol uc»ntropu*!t 

Hydropsychida«> 
Hudropsqchp 
Macron»Ha 

Gl essosHati dae 

OlqssosoHa 
Brachyc^ntri da* 

Brachuc*rttrus 
Lvpidostonati dao 

L#pi dostowa 









2035 


1018 


1018 


25^-1 


1018 


509 











1018 


3053 





1018 






























































32 





























32 













































L 









































.0^ 





L 


Oi 


01 

















■0 











01 





iQi 





L 














Oi 

















Q 


Oi 





Oi 





P 



































32 











L 















































L 















































P 















































L 






































1018 








L 















































L 




















1018 





509 





















fAblff 29 cont'd 



BENTHOS HBUNOeMCE BV TflXR 
Cnutibwrs per square Metr«> 
POSF-rRERTMENT SflHPLES - REFERENCE flRER 
EXPERIMENf 2 



TflXfl 



LIFE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE CORE 
STHGE 1 2 3 '^ 5 6 7 8 9 10 11 12 13 M 15 



rRICHOPrERfl cont'd 
Li nnephi 1 i dae 



LP 



Nvophulax 


L 















































PI atucentropus 


i 


iQ 





32 


32 














32 




















HgdatoDhulax 


t 








32 





32 


32 


32 





32 




















Hydroptilidao 


































Oxuethira 


L 

















503 





























Hoi aoni da* 


































Nolanna 


L 















































Lvptoceri d«» 


































NvctoDsuchA 


L 









































D 





Oeceti s 


I, 




















32 


























COLEOPrERfi 


































Elnidae 


































St#n*l Hi 3 


L 




















1018 











Oi 


1018 











" 


n 








8 














01 








0^ 














ODONflTfl 


































A«shnida« 


































Roshna 


N 















































Cor dull idae 


































Dorocordulia 


H 















































Libellulida* 


































Libellula 


N 















































Orthmtis 


N 















































Cordul egastri da» 


































Cordul eaastor 


N 








Qi 























32 














Gonphidae 


































OHphi oqonohus 














































Q 


HISCEI LRNEOUS 


































Nenatoda 







2035 


i070 


2035 





H2'16 


1018 


1018 


1526 











3053 








01i9ochaeta 




8M1 


1018 


ilQ2 


1018 


2035 


2035 


3562 


32 


1622 


2067 


6-1 


6-1 








1018 


Cyclopoida 

















































Harpacticoida 










a 






































Ostracoda 

















































flcarniina 










Qi 


Q 





509 


D 














0. 











Colienbola 







0< 


i 


D 





foue 


01 


1526 


5088 


6106 





10 18 


0. 








Leponi 3 




0. 





i 






































Spha*ri u« 




1018 


D 


3053 





13229 


3053 


13738 


509 











18380 


1018 








PI anorbi s 

















































Gorcttidae 














































32 


Hirudinea 






















32 





509 




















Huallella 






















509 


























nphida» 


















































fable 29. Oxtail od results of post-tr#atM*rit henthic sanples froM the treatnent area of eHperiHent 2. 

BEHTHOS RBUNOflNCE BV TBXfl 
Cnunbers per square netre) 
POST-TREHTHENT SHHPLES - TREBTHENT BREB 
EXPERIMENT 2 



THXB 


LIFE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 




STAGE 


1 


2 


3 


1 


5 


6 


7 


8 


9 


10 


11 


12 


13 


11 


15 


16 


17 


18 


19 


20 


EPHEHEROPTERfl 












































Si phi oneur i dae 












































Bnelitu^: 


N 






























































Ephenerel 1 i dae 












































Ephenerella 


N 








32 





















































Heptageni idae 












































S tenon ena 


N 


























B 


m 
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EXPERIMENT 3 



Tftsn 


LIFE 


CORE 


CORE 


CORE 


CORE 


CORE 
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CORE 


CORE 
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CORE 


CORE 


CORE 


CORE 
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STRGE 


1 
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3 


•1 


5 


6 
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9 
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OIPTERR cont'd 
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Cri cot opus 
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Synorthocl adi us 
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Pseiidocri cot op us 
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Eukiefferiella 
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Par anetr i ocnenus 
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Psectrocladi us 


L 

L 





































































509 
















Si nul i i da* 










































Si nul i un 


L 








1831? 





301210 


-1579 


60038 


1018 


20352 


3053 


53-12 


as-i 


11191 


2035 


1018 








11957 


1018 


■■ 


P 



























































ProsinuliuM 


L 








2035 





28"^93 





5088 





35&2 
































" 


P 














509 


1526 








0. 

















3053 
















n 


























Ql 











509 





1018 














Ectennia 


L 








1018 





259^9 





6106 





509 


























25-1 





ntheri ci dae 










































^ Btherix 


L 














509 












































Ceratopogoni dae 
Cul i coi des 


L 


1018 





5088 


3053 














1018 











509 


1018 
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Enpididae 
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Strati on^idae 
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Ti pul i dae 
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Husci d«« 
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Tabani dae 
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TRICHOPrERH 










































Phi 1 opotani dae 
Chi narra 


L 



























































Psychonijiidae 
PsychoMia 


L 



























































Pol ycentropi da© 
Polucentropus 


L 
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Hydropsychi dae 
Hudropsuche 

Macron»Ma 


L 
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Glossosotfa 


h 



























































Brachycentri dae 
Irachucentrus 

Lepi dostonati dae 
LepidostoMft 


L 
L 



































1S2S 











2S-1 































fable 31 cont'd 



BENTHOS neUNORNCE BV TflXfl 
<!nuMbers per square Metre? 
POST-TRERTMENT SRHPLES - REFERENCE RRER 
EHPERIHENr 3 
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LIFE 


CORE 
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STAGE 
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3 
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TRICHOPTERR cont'd 
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HiidatopKi^laH 


L 


























'0 
































Hydropt i 1 i dae 










































OKueihira 


L 


0.1 








,0 
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Hoi anni dae 










































Hoi anna 
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Leptoceridae 










































Nectopsuche 
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Oecetis 
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CrJLEOPTERR 










































Elnidae 
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fleshnidae 
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Cordullidae 










































Dorocordul i a 
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Libellulidae 
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Orthenis 
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Cordul egastri dae 










































Cordul egastor 


N 
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Gonph i dae 










































Onphi oqofiphus 




























'0 

















0! 














MISCELLRNEOyS 










































Nenatoda 




mio 


1010 


1018 


1018 


1526 


1018 


5088 


2035 


2^422 





1018 


254 


5088 


1018 





509 





763 


3053 


Oligochaeta 




7123 


1018 


1018 


3053 


S09 


2035 





3053 


15??3 


3053 


509 





4070 


1081 


loia 


509 








4134 


Cyciopoida 
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Harpacticoida 
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Ostracoda 






















2035 
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Hcarnina 
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Col 1 enbol a 
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1018 

















Leponi s 





























































Sphaeri un 




2035 





5088 


610S 


10 IS 


1526 








1579 





509 





3562 


7123 


15264 











1018 


Planorbis 





























































Gordiidae 





























































Hi rudi nea 
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Hyallella 
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Table 32 cont'd 



BENTHOS HBUNDflNCE BV THXH 
Cnu«b»rs p©r square H©tre> 
POST-TREHTHENT SRHPLES - TREflTHENT HRER 
EXPERIMENT 3 



THXB 



LIFE CORE CORE 
STH6E 1 2 



CORE 

3 



CORE CORE CORE CORE CORE CORE CORE CORE CORE 
4 5 & 7 3 9 10 11 12 



CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


CORE 


13 


l-l 


15 


16 


1? 


18 
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OIPTERR cont'd 
Chironomd.se 



ON 
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Orthocladiini 
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Cricotopus 
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Synorthocl adi us 
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Pseudocri cotopus 
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Euki ef f «<ri ell a 


L 
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a 
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Paranetri ocneHus 


L 


0' 
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lO 
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Psectrocladius 


L 
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Q 
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Pseudosni ttia 
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01 
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SiMuliidae 










































SiMuliuM 
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Prosinuliuri 
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Ectennia 
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Rthericidae 










































Rtheri x 
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Ceratopogoni dae 










































Culicoides 
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Enpidida« 
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Strati oniji dae 


L 



























































Tipulidae 
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Musci dae 
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Tabani dae 
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F'hilopotaMidae 
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F'sychonyiidae 
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Hydropsychi dae 










































Hudropsuche 
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Macronetia 
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Gil ossosnati dae 










































Glossosona 
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Etrachycentri dae 










































Brachucentrus 
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Tdble 32 cont'd 



BENrHOS RBUNDflNCE BV rflXft 
<nunbors por square netre!) 
POSr-rREflTMENT SflHPLES - TREflTHENT «REfl 
EXPERIHENT 3 






TftXfi 



TRICHOPTERH cont'd 
Li Hnfrphi 1 i dao 
N»ophulaK 

I PI atyc^rttroftus 

H'liidatopihyla'K 
Hydroptilida» 

OKygthira 
Molannidao 

Wgl#nna 
L«ptoc»ri da«> 

Hffctopsuchg 

Qigcgti s 

COLEOPrERR 
Elnidae 
Stgrwl wis 



ODOHHTH 
n'O'Shiiidaci 

R»ghna 
Cordullida^ 

Dorocordul i a 
Libellulidas 

Lib^llula 

Orthywis 
Cordul •gas tr i da « 

Cordyl #Qastor 
Gonphi dae 

Owphi oqowphus 

MISCELLftHEOUS 
N»natoda 
01 i gochavta 

Cyiciopo'ida 
Harpacti coi da 
Ostracoda 
ficarnina 
Col 1 •nbol a 
L»powis 
Spha»ri uw 
Planorbis 
0<ordiid««' 
Hi rudi n«a 
HuaXlglla 
Rphi da» 
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Table 33. Suiiary of iiTgrtebrate drift deBslty b? taionoiic order froi sites 14. 5, A4.0 
and A5.0 (refereBee areas) of acidifieatios ezperiients 1,2 and 3. 

LIU 222 mmm mm mnu 

(niibers per 101 eibic leteri per da?] 



— z»~~z: 1 1 1 ::: : z 1 1 ; 




:*r~'i:iizrzi:i.::z.i: 














EIPillilHT 1 - 








— — PlITEIATIilT 


- iiflBIICS - 












BAT HAT 


HIAI SJ. 


HAT HAT 


HAT HAT 


HEAR S.D. 




14 15 


HAT 14-15 


16 IT 


18 19 


HAT 16-19 






zrzzzzzzzzzzzz: 








IFHIHEBOPTIfIA 


4.B7 0.39 


2.48 2.09 


0.21 0.00 


3.66 0.89 


1.19 1.46 


FLIC0FTK8A 


COS 0.00 


0.02 0.02 


8.40 0.84 


0.00 0.95 


2.55 3.40 


DIPTI8A 


373.8 103.9 


238.8 135.0 


140.5 56.3 


61.7 28.6 


71.8 41.6 


TBICHOFTEBA 


7.12 11.0 


9.06 1.94 


17.4 10.0 


4.44 3.00 


8.73 5.67 


COLEOFTKBA 


0.05 1.57 


0.81 0.76 


0.00 0.84 


3.60 0.00 


1.11 1.48 


HEHIFTEBA 


0.00 0.00 


0.00 0,00 


0.10 0.00 


0.00 0.06 


0.04 0.04 


yPIDOFTEBA 


0.00 0.00 


0,00 0.00 


0.00 0.00 


0.00 0.00 


0.00 0.00 


ITHEIIOPTEBA 


0.00 0.00 


0.00 0.00 


0.00 0.00 


6.00 0.06 


6.00 O.OO 


fSOCOPTEHA 


O.M IM 


0.00 0.00 


e.oo 0.06 


0.06 6.06 


0.00 0.61 


OPOIATA 


0.00' 6.00 


OJO iJO 


0.00 0.06 


6.00 6.00 


0.60 6.01 


iisaiuiitis 


iltl MA 


601.4 ZIIJ 


211.5 1118 206..i ll.i 


143.2 II. 1 




















ITPISTifHT ? - 








— — FBETBEATBEHT "— 


liffifiiBBni L 


" lEfEliilCi 










HA! HA! 


HEAH S.D. 


HAT HAT 


HAT HAT 


HSAN S.D. 




11 19 


HAT 18-19 


20 21 


22 23 


HAT 20-23 














IFBEHEBOFTEBA 


7. SI 10.80 


9.35 1.44 


8.36 11.8 


6.98 0.11 


6.82 4.25 


FLECOFTEBA 


0.00 0.00 


0.00 0.00 


0.00 2.07 


0.00 1.23 


0.82 0.88 


DIFTERA 


135.8 176.5 


156.2 20.4 


173.0 556.6 284.5 279.1 


323.3 141.8 


TBICHOFTEBA 


19.0 33.4 


26.2 7.20 


16.5 27.6 


15.5 18.5 


19.5 4.77 


GOLEOFTEBA 


D.04 0.84 


0.44 0.40 


5.84 6.79 


0.67 1.84 


3.78 2.59 


lEBIPTEBA 


0.70 0.04 


0.37 0.33 


0.06 0.12 


0.60 0.04 


0.06 6.04 


LIFIDOFTEiA 


0.00 0.00 


0.00 0.00 


0.03 0.00 


0.60 0.60 


6.01 0.01 


eTiliOFTSII 


0.00 0.71 


0.36 1.16 


0.00 1.00 


0.00 O.iO 


6.25 1.43 


Fsociniii 


0.00 0.00 


0.10 i.oi' 


0.51 0.10 


0.01 0.66 


6.13 6.22 


OOOIATA 


0.00 0.04 


0.12 I.OI 


0.06 0.16 


0.08 6.16 


0.0'5 6.0'3 


lISCILLAIIOiS 


168.9 78.3 


123.6 41.3 


17.1 101. T 


49.1 61.4 


72.3 11.7 



64 



table 33 coBt'd 



Lill 222 OilFLOi MlfT illPLIS 
(BQibers per 100 coble leters per day) 





PIETREifMEET = 




ilPiiliii! 3 —=-—.==— 
" - IIESIIICE 








:-:::::: 












liT m 


lEiti 


6.D. 


lit li! UT 


117 


IBAIi I.D. 




22 23 


III 22-23 


24 25 26 


27 


lA! 24-27 
















EPHIIIBOPTIBA 


8.?5 0.39 


6.07 


4.68 


16.5 9.96 26.0 


0.88 


13.3 8.18 


PLICOPTERi 


2.26 0.00 


1.13 


1.13 


0.07 2.72 3.02 


0.85 


1.69 1.22 


lirTIIA 


2166 103.9 


1535 


1431 


4132 1562 6121 


28.1 


4836 2953 


TilCiOPTIil 


31.1 IIJ 


25.2 


11.2 


20.2 8.42 30.1 


l.li 


15.4 10.5 


COLIOPTEHA 


0.71 1.62 


1.16 


0.46 


4.01 2,88 15.6 


0.00 


5.66 5.85 


HEHIPTEBA 


0.21 0.00 


O.U 


0.11 


0.22 0.26 0.75 


0.06 


0.32 0.26 


yPIDOPTIil 


0.00 0.00 


O.iO 


0.00 


O.iO 0.00 0.00 


0.00 


0.00 0.00 


iTIilOrTIIA 


0.0? 0.01 


0.01 


0.04 


0.00 2.72 O.O'O 


O.O'O 


0.68 l.li 


PSOCOPTERi 


2.26 0.00 


1.13 


1.13 


0.00 0.00 6.03 


0.00 


1.51 2.61 


ODORITA 


0.14 0.00 


0.07 


0.07 


0.07 0.00 0.00 


0.00 


0.02 0.03 


HISPSLLAHIOOS 


327.5 386.1 


361.8 


34.9 


283.0 251.3 196.3 


28.5 


113.5 101.3 
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fable 34. Suiiar? of liTertebrate drift de&sitr by tazosoiic order froi sites B4.5» 64.0 
and B5.0 (treatient areas) of acidificatioB ezperiients 1|2 and I. 

UEi 222 mmm mn saiples 

(Biikrs per 101 eibic leters per day) 











iZ ^ "Z Z » C w '•» M' S «w m'm X S'-S'S " Z Z 














EIPBIIIEII 1 








""- PIlTBIATIEiT - 




iiriiiicE 




















ux m 


lEAH 


SJ. 


lAT HAT HAT 


HAT 


HEAH S.D. 




14 15 


HAT 14-U 


16 17 18 


19 


HAT 16-19 




s;::::::^:-!::: 












IFHIHIBOPTKR& 


2.70 11.6 


7.17 


4.47 


77.1 49.5 15.5 


0.00 


35.5 29.9 


PLKCOPTIHA 


1.13 1.77 


1.45 


0.32 


0.99 0.89 0.00 


2.67 


1.14 0.96 


DIFTEIA 


108.8 177.5 


143.1 


34.4 


312.9 87.8 62. 4 


70.3 


133.4 104.1 


TIICIOPTEHA 


6.17 18.6 


12.8 


5.71 


10.1 42.4 8.50 


8.45 


17.3 14.5 


COLEOPTIKA 


0.05 1.67 


0.86 


0.81 


0.83 0.21 0.06 


0.00 


0.28 0.33 


lEKIFTERA 


0,00 0.00 


0.00 


0.00 


0.00 0.00 0.06 


0.00 


0.01 0.02 


LSPIDOPTIBA 


9.00 0.00 


0.00 


0.60 


0.00 0.00 0.00 


0.00 


0.00 0.00 


EIIEKOPTBBA 


0.00 0.00 


0.00 


0.00 


0.05 0.00 0.00 


0.00 


0.01 0,02 


PSOCOPTIli 


1.57 1.57 


1.57 


0.00 


0.00 0.00 0.00 


0.00 


0.00 0.00 


WOMTA 


o.is i.0^0 


0.0(2 


0.12 


i.Oi i.0'0 0.01 


l.iO 


0.00' 0.01 


IIICELUIIIIS 


lll.l 151. S 


254.5 


iig.i 


215.1 14.7 173. i 


13.1 


126. S 73.1 










IIPIBTillt 9 








— — PRETREATHIIT - 




iirBllBIRI i 

REIEIEICI 






HAT KAY 


HEAM 


S.D. 


HAT HAT HAT 


HAT 


HEAR S.D. 




18 19 


HAT 18-18 


20 21 22 


23 


HAT 20-23 


IPSEiiEBOPTm 


0.17 4.04 


2.11 


1.93 


29.6 4.96 5.06 


0.65 


10.1 U.4 


PLEC0PT8RA 


0.70 0.00 


0.35 


0.35 


0.57 1.30 0.00 


0.00 


0.47 0.53 


DIPTI8A 


117.3 84.5 


125.9 


41.4 


823.7 350.4 329.3 160.6 


416.0 246.6 


fllCIOPTSBA 


4.68 6.22 


5.45 


0.77 


6.96 6.67 15.9 


9.50 


9.75 3.71 


COLEOPTERA 


0.71 1.60 


1.19 


0.41 


0.64 0.00 1.26 


0.00 


0.47 0.52 


iEHIPTEBA 


0.00 0.04 


0.02 


0.02 


0.06 0.06 0.04 


0.00 


0.04 0.03 


LEPIDOPTIRA 


0.70 0.00 


0.35 


0.35 


0.03 0.00 0.00 


0.00 


0.01 O.Oi 


EIIIIOPTIIA 


0.00 0.00 


0.0'i 


0.10 


1.00 0.59 0.10 


0.00 


0.15 0.21 


PSOCOPIBBi 


0.00 0.00 


o.oii 


O.iO 


i.OO 0.00 0.00 


0.00 


0.00 0.01 


OPOIATi 


0.00 0.00 


i.OO 


O.ii 


0.00 O.iO O.iO 


O.iO 


i.OO 0.01 


HISCILLAtllOOS 


33.6 21.8 


27.7 


5.11 


24.1 27.5 18.8 


14.7 


21.3 4.91 
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Table 34 cont'd 



ihil 111 OQTFLOil MIFT SAKFLKS 
[Buibere per 100 cubic leters per day) 



PBSTKE&TKEIi! 



immm ^ 



m m HEAK S.D. HAT BAT HAT HAY HEAH S.D. 
22 23 HAT 22-23 24 25 26 27 HAT 24-27 



8PBEHER0PTERA 

PLECOPTERA 

DIPTERA 

TRIGHOPTEFA 

COLEOPTIRA 

HKHIPTBRA 

LEPIDOPTSRA 

HTHEdOPTERA 

PSOCOPTERA 

ODOHATA 

HISCEILANEODS 



11.8 


11.6 


11.8 


0.15 


12,7 


12,9 


13.4 


0. 


6.78 


1,77 


4.27 


2.51 


0.00 


0.00 


0,00 


2. 


3382 177.5 


1780 


1602 


2042 


1166 


3103 


70 


78.4 


18.6 


48.5 


29.9 


28.9 


25.1 


21,9 


8. 


9.11 


1.67 


5.39 


3,72 


2,84 


1.70 


15,4 


0. 


0.14 


0.00 


0.07 


0,07 


0,15 


0.26 


1.04 


0. 


0.00 


0.00 


0.00 


0.00 


0,00 


0.00 


0.00 


0. 


O.DC 


0.00 


0.00 


0.00 


0.00 


0.00 


3,02 


0. 


0.00 


1,57 


0,79 


0.79 


0.00 


0.00 


0,00 


0. 


O.OD 


0.00 


0.00 


0,00 


0.07 


0.00 


0.09 


0. 



9.76 
0.67 
1595 
21.1 
4.98 
0.36 
0.00 
0.75 
0.00 
0.04 



5.64 
1.16 
1116 
7.71 
6.08 
0.40 
0.00 
1.31 
0.00 
0.04 



468.2 157,6 312,9 156,3 249.8 246,9 



23.1 202.9 105.3 
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Table 35. Suiiary of iBvertebrate drift deositf by taxonoiic order froi sites C4.5, C4.0 
and C5.0 (tfeatieat areas) of acidificatios eiperiients 1,2 a&d 3. 

LAIS 222 ODTFLOi BBIF! SIHPLES 
(iQibere per 100 cubic leters per day) 







PRETBEATIEI! - 


lAriiieiRi i ~ 


- BEISBIICE - 






KA! 


HA! 


KEAH S.D. 


HA! HA! 


HAT HA! 


HEAH S.D. 




14 


15 


HAT 14-U 


16 17 


18 19 


HAT 16-19 


IFHIMIBOPTSfiA 


1.55 


4.45 


3.00 1.45 


90.8 46.5 


7.71 2.02 


36.8 35.6 


PL8C0PTEEA 


1.60 


0.10 


0.85 0.75 


1.69 2.42 


0.81 0.06 


1.24 0.89 


DIPTI8A 


83.4 328.1 


205.7 122.3 


632.6 141.7 125.1 195.2 


273.7 208.9 


T8ICH0PTEBA 


7J1 


14.8 


10.9 3.92 


30.3 11,4 


7.15 11.4 


15.1 8.99 


C0L80PTERA 


0.00 


0.29 


0.15 0.15 


0.05 1.61 


0.05 0.11 


0.46 


67 


lEHIPTESA 


0.00 


0.00 


0.00 0.00 


0.05 0.00 


0.05 0.00 


0.03 


03 


LEPIJOFTEBA 


0.00 


0.00 


0.00 0.00 


0.00 0.00 


0.00 0.00 


0.00 


00 


HTKEIiOPTSRA 


0.00 


0.00 


0.00 0.00 


0.00 0.00 


0,00 0.00 


0.00 


00 


PSOCOPTEM 


0.00 


0.00 


0.00 0.00 


0.00 0.81 


0.00 0.01 


0.20 


35 


OBOIATA 


i.oo 


0.00 


0.00 0.00 


O.iO O.iO 


0.81 i.OO 


0.20 


35 


ilSCELLAIEOflS 


141.1 155.2 


14S.5 6.71 


131.3 51.1 


44.8 41.4 


61.7 36.1 








::=rr::-::::::: 


EIPERIHEHT 2 - 
















PIETREATHEIIT 


-- fitfEBEin 








EKIiSIRWfi 






HA! 


HA! 


HEAH S.D. 


HA! HA! 


HAT HA! 


HEAH S.D. 




18 


19 


HAT 18-19 


20 21 


22 23 


HA! 20-23 


EPBEHEROPTEEA 


1.84 


0.00 


0.92 0.12 


86.4 12.0 


7.38 1.74 


26.9 34.6 


PLECOPTERA 


0.00 


0.00 


0.00 0.00 


0.00 0.88 


0.00 1.95 


0.71 0.80 


BIPTERA 


lis. 2 


36.3 


77.8 41.5 


829.6 616.3 371.0 298.9 


529.0 209.7 


TEICHOPTERA 


4.39 


1.96 


3.18 1.21 


25.4 12.0 


20.5 7.93 


16.5 6.88 


COLEOPTEBA 


0.00 


0.06 


0.03 0.03 


1.05 1.75 


2.17 0.00 


1.24 


.82 


EEHIPTERA 


OJO 


0.00 


0.00 0.00 


0.00 0.00 


OJO 0.00 


0.00 


.00 


LEPIDOPTERA 


0.00 


0.00 


0.00 0.00 


0.00 0.00 


0.00 0.00 


0.00 


.00 


HTKgiOPTElA 


0.00 


0.00 


0.00 0.00 


i.OO i.OO 


0.00 0.00 


0.00 


.00 


PSOCOPIERA 


0.00 


0.00 


0.00 0.00 


e.0'0' 0.01 


0.00 0.00 


0.00 


.00 


OPOIATA 


0.00 


0.00 


0.00 0.00 


0.00 0.00 


0.00 0.00 


0.00 


.00 


HISCELLAiEOiS 


37.6 


7.18 


22.4 15.2 


60.9 46.7 


23.5 13.9 


36.2 18.6 
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Table 31 cont'd 



LAII 222 OUTFLOM DIIFT SAHPLIS 
(DQibers per 100 cubic leters per dir) 









**"**"*""' 


lIPIillllT 3 — 






- PIITIIAIigllT - 




— IIHKINCK 


















HAT MA! 


KEAli 


S.D. 


MAT HAT HI! HA! 


HliR S.D. 




22 23 


m 22-23 


24 25 26 27 


HAT 24-27 






:-:r:--- 








SFHIHIBOFTKflA 


9.18 i.45 


6.81 


IM 


12.9 12.6 44.6 2.02 


18.0 16.0 


PLICOffSli 


4.38 O.li 


2.21 


2.14 


i.Oe 1.36 O.iO 1.06 


0.35 0.58 


PIFTIM 


4292 318.1 


2310 


1982 


1314 138? 8512 195.2 


2112 3321 


TilCIOPflEA 


35.5 14.8 


25.2 


10.4 


46.5 36,3 111.4 11.4 


52.9 39.4 


COLiOPTIBA 


9.31 0.29 


4.80 


4.51 


2.55 12.6 26.0 0.11 


10.3 10.2 


HKIPflBA 


1.23 0.00 


0.62 


0.62 


0.18 0.85 13.73 0.00 


3.69 5.80 


LKFIDOPTIBA 


0.00 0.00 


0.00 


0.00 


0.00 0.00 0.00 0.00 


0.06 0.00 


HmiNOFTEBA 


2.19 0.00 


1.10 


1.10 


0.00 0.00 0.00 0.00 


0.00 0.00 


PSOCOPTgRA 


0.00 0.00 


0.00 


0.00 


0.00 0.00 0.00 0.00 


0.00 0.00 


ODONATA 


0.00 0.90 


0.00 


0.00 


O.Oi 0.09 7. 32 0,00 


1.87 3.14 


KISCBLLAHEOiS 


265.6 155.2 


210'. 4 


11.2 


2!§.6 162:.5 511.1 41.4 


237.8 lll.l 



Tabli IB. SiiiiafT of inTerlelrate drift deneity h taioooiic order froi lites B4.5, B4.0 
aid P5 J (triatatil areas) of acidifieatioi eiperiieDti 1,2 and I. 

bill m mmm mm smis 

fiiikrs per 101 ciUe leteri per dar) 













IfPIBTXEIT 1 -. 








BBt*D|lfMVyT 




BlflEiOini 1 — — 

BRFIBIin - 






lA! 


rHBIKB 

MAT 


MAR 


S.D. 


iBE&ilARbB 

MAT HAT HAT HAT 


HUB S.D. 




14 


15 


BAT 14-15 


16 17 18 19 


BAT 16-19 


IFElllBOPTESA 


fl.ll 


O.IS 


0.19 


0.00 


20.8 13.0 17.3 4.66 


13.9 6.03 


FLICOFTIRA 


0.17 


0.00 


0.48 


0.48 


0.87 0.91 0.00 0.62 


0.60 0.36 


DIPTIBA 


S2.8 


58.1 


56.0 


3.12 


174.1 115.2 153.6 190.6 


183.4 58.8 


TFICHOPTERA 


S.4g 


11.3 


8J0 


2.42 


10.4 9.56 5.93 10.2 


9.01 1.81 


COLKOPTESA 


0.00 


0.05 


0.02 


0.02 


0.05 


05 0.00 1.01 


0.28 0.42 


HEMIPTEKA 


0.00 


0.00 


0.00 


0.00 


0.00 


00 0.00 0.00 


0.00 0.00 


LKPIDOPTEBA 


0.00 


0.00 


0.00 


0,00 


3.28 


00 0.00 o.u 


0.82 1.42 


HTflEMOPTEBA 


0,00 


0.00 


0.00 


0.00 


0.00 


00 0.00 i.ii 


0.60 6.00' 


PSOCOPTEFA 


0.00 


0.00 


0,00 


0.00 


0.00 


00 0.81 6.00 


1.20 0.35 


ODOHiTA 


0.00 


0.00 


0.00 


0.00 


0.00 


00 6.00 0.00 


8.00 0.00 


HISCELLANEOOS 


159.6 136.2 


147.9 


11.7 


192.2 52.4 71.4 50.3 

IIPMIHERT 2 

HSFEEIBC! 


11.6 58.7 




*•— -- 


PRETBEATHEKT - 






















Hi? 


BAT 


BEAN 


S.D. 


HAT BAT HAT BAT 


BlAi S.D. 




11 


19 


HAT 18-19 


10 21 22 23 


BAT 20-23 


EFHEHIIOPTEfiA 


3.32 


O.SO 


2.11 


1.21 


61.7 23.4 8.47 7.82 


25.3 21.9 


PLICOPTIgA 


0.00 


o.a5 


0.48 


0.48 


4.31 3.56 0.43 0.00 


2.08 1.89 


DIPTI8A 


56.0 


28.8 


42.4 


13.6 


921.4 507.5 465.0 258,7 


538.2 240.4 


TE1GB0PTEIA 


4.03 


3.03 


3.53 


0.50 


10.1 18.5 15.3 21.1 


16.3 4.12 


COIiiOPTEii 


3.27 


0.00 


1.63 


1.63 


O.W 3.51 1.14 5.61 


2.72 2.09 


ililPfiil 


0.00 


0.06 


e.oi 


0.0'3 


ii.il 0.09 O.Oi' i.N 


0.01 0.01 


IilPIlOPTIII 


0.00 


0.00 


o.oe 


0.00 


0.00 0.00 0.00 0.00 


0.60 0.60 


iTBIiOPTeiA 


6.00 


0.00 


0.00 


O.ll 


2.09 0.00 0.87 0.00 


0.74 0.86 


PSOCOPTIRA 


O.OC 


OJO 


0.00 


0.00 


0.00 0.00 0.00 O.SO 


0.00 6.00 


ODOHATA 


0.00 


0.00 


0.00 


0.00 


1.05 0.00 0.00 0.00 


6.26 6.45 


BISCILLAREODS 


182.4 


28.7 


105.5 


76.8 


121.3 10 


B.4 46.5 39.5 


78.4 35.9 
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fible 36 cont'd 



UII 222 OiTfLOi DIIIT SIIF'LIS 
(iiikrs per Hi cit»ie leters m difl 











EIFBRIKERT 3 - 








,— — - 


PHIT8EATHHI! 


— 




" BErElllCE 






















li! 


m 


HEAR S.D. 


HAT 


HAT 


HAT m 


HEAR S.D. 




22 


23 


HAT 22-23 


24 


25 


26 27 


HAT 24-27 


















IPHIMEROFTIBA 


12.2 


0.19 


6.19 6.00 


29.3 


15.3 


57.4 4.66 


26.7 19.8 


PlICOPTIfiA 


0.00 


0.00 


0.00 0.00 


0.00 


0.00 


0.00 0.62 


0.15 0.27 


DIPTEIA 


416.7 


59.1 


277.9 218.8 


1320 


1100 


2555 110.6 


1292 843.7 


TIICHOPTIBA 


27.1 


11.3 


19.2 7.87 


22.5 


10.1 


40.4 10.2 


20,8 12.4 


OOLKOPTEBi 


l.li 


0.05 


0.61 0.16 


3,08 


5,44 11.55 1.01 


5.27 3.95 


IlilFTIlA 


i.OO 


0.00 


0.00 0.00 


0.00 


0.09 


0,23 0.00 


0.08 0.09 


LIFIIOPTIil 


LIS 


8.00 


0.00 0.00 


0.00 


0,00 


0.00 0,00 


0,00 O.Oi 


ITIIIOFTEBI 


1. 18 


8.00 


0,00 0.00 


0.00 


0.00 


0,00 0.00 


0,00 8.80^ 


FSOCOFTili 


i.ii 


8.00 


0,00 0,00 


0.00 


0.00 


0,00 0.00 


0,00 8.80 


ODOilTI 


i.ii 


0.00 


0.07 0.07 


0,09 


0.17 


0.00 0.00 


0.06 8.81 


ilSCIlUMEOOS 


U.l 136.2 


110.9 25.3 


131.1 


71.0 


51.7 50,3 


76.0 32.8 



71 



Fabl © 3? . 



Detailed results of drift saMples fron sites M..,M, 

on Lake 222 outfloM,, 



fl*l.5 arid flS.O Creference ar»as> of acidification eKporiMents 1, 2 and 3 

LflKE 222 OUTFLOH DRIFT SflMPLES BV FRXfi 

Cnunbers per 100 cybic Heters p«r day^ 



M 
M 















EXPERIMENT 1 


^ 









EXPERIMENF 2 











EXPERIMENF 3 


































PREFRERFMENF 





- REFERENCE 




PREFRERFMENF 





- REFERENCE 




PREFRERFMENF 




~ REFERENCE 














1 


IflV 


MRV 


MRV 


MflV 


ttfiV 


MRV 


MRV 


MflV 


MflV 


HRV 


HHV 


NflV 


MRV 


MfiV 


MFlV 


MflV 


MRV 


MflV 








11 


15 


Ik 


17 


18 


19 


18 


19 


20 


21 


22 


23 


22 


23 


21 


25 


26 


27 


EPHEMEROPTERft 










































Epheniirol 1 i da*> 










































Ephen»r«<lla 


N 





.133 











0.90 





0.70 








2,01 


0.71 





1.59 





3.50 


2.72 


0-09 





■• 


fl 




Q 



































Q 

















Heptag«ni i dae 










































Stenonena 


Ni 































0.06 








O.H 

















Baetidae 










































Baetis 


N 
















2-76 








2.91 


1.02 


0.94 


0.0:1. 





0.07 





1.66 





6-03 





Leptophl ©bi i dac 










































Leptophlebia 


N 


:3 


.31 














0.89 


7.17 


7.66 


?.31 


8.09 


6.16 


0.11 


1,73 


Oi 


8.16 


1.17 


16.5 


0.89 


" 


fl 













a 


























W 





0.15 


2.98 


3.39 





Ephe«erida^ 










































Hoxaqenia 


N 





.39 


B.m 


0.21 


'0 








0.01 


0.09 





0.71 


0.08 





0,21 


0.39 


0.07 


0.09 








PLECOPTERfi 




















t 






















Leuctridae 










































Lcuctra 


N 



















0.89 


« 


■0 











0.61 


»^ 


t 











0.89 


NsMouridae 










































Nenoura 


N 





.05 





3.31 




















2.01 








2.26 








2.72 


3.02 





■■ 


R 










3,3f 


0.81 





0.06 











0.06 





0.61 

















o.os 


Capnidae 










































Rllocapnia 


N 


































Oi 


Ot 


i 


i 














" 


R 










1.67 





e 





9 

















m 


« 


0.07 











Chloroperlidae 


R 










0. 











,i 

















M 


m 














DIPTERfl 










































ChironoMidae 










































Pentaneurini 


P 



















0.89 


2. 10 





2.01 


2.78 


1.68 


1.81 


2.26 





1,17 


2.72 


3.02 


0.89 


" 


R 










.0 


0.81 





1.78 


0.699 





1.02 


2.07 


1.26 





2.33 





1.66 


8.25 


3.02 


1.78 


P^ran^rinJi 


L 






















2.811 





5.11 

















1. 17 











Thi «n«nanni wgi a 


L 






















0: 








0.21 








1.52 

















Rblab«snuia 


L 







1.67 


1.72 





1.80 





12.63 


1.309 


11.2 


9.15 


3,11 


8.66 


13.6 


1.67 


?. 11 


2.72 


21.1 





Hacropel opi i ni 










































Procladius 


L 










0.83 


2.51 








1.196 


1.261 


2.01 


2.07 


2.51 


i.ei 


11.3 





6.99 


8.17 








Natarsia 


L 







1.S7 


2.50 


1-73 








9.792 


11.26 


8.17 


11.8 


5.65 


11.9 


2.26 


1.57 


2.33 


2.72 


18. 1 





ChironoMini 


P 










1.67 




















0.06 


1.39 


0.61 


6.78 





5.90 


5.15 


18. 1 





" 


n 







i 








Q 





n 


i 














9.01 





9.32 


13.6 


12. 1 





Paracl adoD«l r\« 


L 




Oi 


e 

















1 








0.63 























Pseudochi ronoMusL 




■0 

















0.70 


0.01 





0.12 


0-63 





a 

















Hi crot#ndi pes 


L 































0.18 


























Fantytarsini 


P 






















2.10 


1.12 


3.06 





1.08 





6.78 





1.17 


5.15 








** 


R 

























1.12 














22.6 





2.33 


5.15 


3.02 





Fantqtarsus 


L 






















2.10 





1.02 


2.83 


1.88 


1.23 


2.26 
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